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PHYSICIANS  AND  THERAPISTS  Want 
technological  sophistication. 
Hospital  administrators  and  financial 
officers  want  to  cut  costs.  Is  it  possible 
to  get  both  high  performance  and 
affordability  in  one  ventilator?  It  is  now. 

The  740  treats  pediatric  and  adult 
patients  in  both  ICU  and  subacute 
settings. 

The  new,  simple-to-operate  740'" 

Ventilator  from  Nellcor  Puritan  Bennett 

combines  a  patented  frictionless  piston 

with  standard  flow  triggering  to  provide 

precise,  responsive  breath  delivery.  Tidal 

volumes  as  low  as  40  mL  and  peak  flows 

up  to  .^00  l./min  enable  you  to  treat 

pediatric  and  adult  patients  in  a  variety 

of  clinical  situations,  from  intensive  care 

to  subacute. 


The  740  is  designed  to  provide  you 
with  a  lower  cost  of  ownership. 

With  no  need  for  a  compressor, 

hospital  wall  air  or  oxygen  blender,  the 

740  can  offer  longer  scheduled  service 

intervals  and  lower  maintenance  costs. 

Combine  this  with  built-in  diagnostics 

and  automated  self  tests  and  you  will  see 

why  the  740  is  so  affordable  to  operate. 

An  upgradable  platform  that  will  easily 


77i('  option  of  wall  mounting  the  740  fwes  up 
valuable  floor  space  in  the  ICU. 


accept  future  enhancements 

also  safeguards  your  investment  over 

the  long  haul. 

The  740  is  flexible  enough  to  adapt 
to  any  caregiving  situation. 

The  specially  designed  EasyCart'" 

enables  the  740  to  be  docked  to  a 

wheelchair.  This,  together  with  the 

ventilator's  internal,  2/2 -hour  battery, 

allows  caregivers  to  easily  maneuver 

patients  within  their  facility  without 

changing  ventilators.  The  optional 

external  battery  offers  an  additional 

seven  hours  of  battery  backup. 
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comes  to  shove, 
simply  gives  you  ipore 
for  your  money.    ' 
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Simplicity  outside.  Sophistication  inside. 
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The  740  is  configured  to  communicate 
in  many  different  ways. 

The  standard  communications  panel 

on  the  740  allows  it  to  interface  with  a 

number  of  external  devices  including 

stand-alone  remote  alarms,  nurse  call 

systems,  central  stations  and  information 

systems,  such  as  CliniVision"! 

Circle  116  on  reader  service  card 


740,  EasyCart  and  CUniVisitm  are  trademarks  of  Nellcor  Puritan  Bennett  Inc. 
©1998  Nellcor  Puritan  Bennett  Inc.  All  rights  reserved.  www.nellcorpb.c 


See  the  new  740  for  yourself. 

To  arrange  a  demonstration  of  the  new 
740,  call  1-800-NELLCOR  and  we'll  show 
you  a  ventilator  that  really  gets  around. 
But  please,  no  pushing  or  shoving. 


NELLCOR 
PURITAN 
BENNETT. 


A-FRM282-00  Rev.  A  (1/98) 
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John  H.  Riggs,  PhD,  RRT 


Sarner  some  applause  of  your  own! 

With  the  Orientation  and  Competency  Assurance  Manual  for  Respiratory 
Care,  you  can  ensure  that  your  staff  receives  a  structured  orientation  and 
that  competence  is  periodically  assessed  and  documented.  The  Manual 
provides  you  with  a  resource  and  examples  to  create  a  customized  orien- 
tation and  competency  assurance  system  for  respiratory  care  services. 
And,  it  provides  the  information,  assessment  tools,  and  models  necessary 
to  demonstrate  that  the  competence  of  employees  is  documented 
according  to  JCAHO  requirements. 

"The  Clinical  Performance  Evaluations  in  the  manual 
were  a  great  way  to  get  all  my  staff  working  at  the 
same  performance  level,  regardless  of  where  they 
went  to  school.  Consistency  of  care  are  key  words  in 
health  care  today,  and  everything  I  needed  to  devel- 
op a  staff-leveling  program  was  right  there." 

-  John  H.  Riggs,  PhD,  RRT 

The  Only  Orientation  and 

Competency  Assurance  Manual 

that  Gives  You  All  This. . . . 


•  Initial  Assessment  and  Document  of  Employee 
Experience,  Education,  and  Credentials 

'  Competency  Validation  in  Critical  Organizational 
System  Safety  Practices 

'  Departmental  Onentation 

'  Orientation  and  Competency  Validation  for  General 
Respiratory,  Adult  Critical,  Neonatal/Pediatric 
Respiratory  Care,  Diagnostic  Testing, 
and  Age-Specific  Patient  Populations 

'  Onentee  Progress  Evaluations 

'  Preceptor  Training  and  Competency  Validation 

'  System  for  the  Selection,  Ongoing  Assessment, 
Maintenance,  Improvement  of  Skills, 
and  Competency 


•  Construction  of  Clinical  Competency  Checklists 

•  Improvement  of  Competency  Assessment  Congruency 

•  Reporting  of  Competence  Patterns  and  Trends 

•  Integration  of  Competency  Assessments  with 
In-Services  and  Continuing  Education 

•  System  for  Linkage  of  Job  Description.  Competency 
Level,  Annual  Performance  Evaluation, 

and  Performance  Improvement 

•  Appendix-Self-Learning  Module  for  Critical 
Organizational  System  Safety  Practices 

•  Appendix-Orientation  and  Competency  Validation 
for  Multi-Skilling  and  Cross-Training  in  Perinatal  Care 

•  Appendix-Sample  Performance  Evaluation  Instrument 
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A  New  Out 


Don't  find  yourself  lost  In  the  dark  on  Important  Issues  that  Involve  your  career. 
Tune  Into  "Professor's  Rounds,"  designed  to  answer  your  questions  about 

respiratory  care.  Spotlighted  topics:  technology,  restructuring,  reform 

and  regulations,  are  timely  and  vital  for  the  operation  of  your  facility  and 

for  honing  your  skills  in  patient  care. 

For  your  convenience,  you  may  choose  to  participate  through  the 

interactive,  90-minute,  live  satellite  broadcast  or  via  a  video  of  the 

broadcast,  followed  by  a  live,  30-minute  question-and-answer  session. 
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75229-4593  Purchase  orders  and  credit  card  orders 

may  be  faxed  to  (972)  484-2720  or  (972)  484-6010. 


For  phone-in  registration,  please  call  (972)  406-4663. 
Subscription  rates  do  not  include  both  the  satellite 
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separate  registration  fee.  Registration  includes  connec- 
tion information,  course  material,  and  CRCE  packet. 


AARC  Membership  Application 

If  you  are  not  an  AARC  member  and  would  like  to  be,  AARC 
will  discount  your  first  year's  dues  by  20%  with  your  par- 
ticipation in  this  program  series.  For  information,  please 
all  (972)  243-2272. 
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Editorials,  Commentaries,  and  Reviews  To  Note 

Aslhniu  in  Adults  and  Schoolchildren  (Practice  Guideline) — The  General  Practioncr  In  Asthma 
Group,  the  British  Association  of  Accident  and  Emergency  Medicine,  the  British  Paediatric  Res- 
piratory Society  and  the  Royal  College  of  Paediatrics  and  Child  Health.  Thorax  1997;52  SuppI 
l:S2-S8. 

Conflict  of  Interest  and  Financial  Disclosure:  Judge  the  Science,  Not  the  Author  (Edito- 
rial)—Welch  SJ.  Chest  I997;l  I2(4):865-S67. 

Decline  of  FEVi  by  Age  and  Smoking  Status:  Facts,  Figures,  and  Fallacies  (Review) — Kerst- 
jens  HA.  Rijcken  B.  Schouten  JP.  Postina  DS.  Thorax  l997;52(9):82()-827. 

Diagnosing  Cardiovascular  and  Lung  Pathophysiology  from  Exercise  Gas  Exchange  (Re- 
view)—Wasserman  K.  Chest  I997;I12(4):I09I-I1()I. 

Patient-Assessed  Health  Outcomes  in  Chronic  Lung  Disease:  What  Are  They,  How  Do  They 
Help  Us,  and  Where  Do  We  Go  From  Here?  (Review) — Curtis  JR.  Martin  DP.  Martin  TR.  Am 
J  Respir  Crit  Care  Med  I997;l.'^6(4  Pt  I):I032-I039. 


Comparison  of  Outcome  Mea.sures  for  Patients 
with  Chronic  Obstructive  Pulmonary  Disease 
(COPD)  in  an  Outpatient  Setting.  H;irper  R.  Bra- 
zier JE.  Waterhouse  JC.  Walters  SJ.  Jones  NM. 
Howard  P.  Thorax  1997;52(  10):879. 

BACKGROUND:  To  assist  clinicians  and  re- 
searchers in  choosing  outcome  measures  for  pa- 
tients with  chronic  obstructive  pulmonary  disease 
(COPD)  attending  routine  outpatient  clinics,  a 
comparative  assessment  was  undertaken  of  4  ques- 
tionnaires designed  to  reflect  the  patients'  per- 
ception of  their  physical  and  emotional  health  in 
terms  of  their  feasibility,  validity,  reliability,  and 
responsiveness  to  health  change.  METHODS:  Two 
condition-specific  questionnaires,  the  St  George's 
Respiratory  Questionnaire  (SGRQ)  and  Guyatt's 
Chronic  Respiratory  Questionnaire  (CRQ).  and 
2  generic  questionnaires,  the  Short  Form--36  Health 
Survey  {SF-36)  and  Euroqol  (EQ).  were  compared 
for  their  discriminative  and  evaluative  properties. 
Spirometric  tests  and  a  walking  lest  were  also  per- 
formed. One  hundred  fifty-six  adults  who  were 
clinically  judged  to  have  COPD  and  who  attended 
an  outpatient  chest  clinic  were  assessed  at  recruit- 
ment and  ft  and  1 2  months  later.  Patients  were  also 
asked  whether  their  health  had  changed  since  their 
last  assessment.  RESULTS:  Completion  rates  and 
consistency  between  items  for  dimensions  of  the 
SGRQ  were  k>wer  than  for  dimensions  of  the  other 
questionnaires.  The  distributions  of  responses  were 
skewed  for  certain  dimensions  in  all  questionnaires 
except  the  CRQ.  Validity  was  supported  for  all 
instruments  insofar  as  patients'  .scores  were  asso- 
ciated with  differences  in  disease  severity.  The 


generic  questionnaires  better  reflected  other  health 
problems.  All  instruments  were  reliable  overtime. 
The  condition  specific  questionnaires  were  more 
responsive  between  baseline  and  first  follow  up 
visit  but  this  difference  did  not  persist.  While  cer- 
tain dimensions  of  the  SF-36  were  responsive  to 
patient  perceived  changes,  this  did  not  apply  to 
the  derived  single  index  of  the  EQ.  The  rating  scale 
of  the  EQ.  however,  provided  a  quick  and  easy 
indicator  of  change.  CONCLUSIONS:  Evidence 
from  this  study  supports  the  CRQ  and  the  SF-36 
as  comprehensive  outcome  measures  for  patients 
with  longstanding  COPD. 

Lung  Reduction  Surgery  in  Severe  Chronic 
Obstructive  Pulmonary  Disease  (COPD)  De- 
crea.ses  Central  Drive  and  Ventilatory  Response 

to  CO2.  Celli  BR.  Montes  de  Oca  M.  Mendez  R, 
StetzJ.  Chest  1997;1 12(4):902. 

BACKGROUND  &  OBJECTIVES:  Lung  volume 
reduction  surgery  (LVRS)  improves  ventilatory 
function  in  selected  patients  with  severe  chronic 
obstructive  pulmonary  disease  (COPD).  The  rea- 
sons for  the  observed  benefits  include  the  fol- 
lowing: increased  elastic  recoil,  improved  airflow, 
and  lesser  dynamic  hyperinfiation.  and  decreased 
lung  volumes.  We  reasoned  that  these  changes 
could  also  alter  respiratory  drive.  METHODS:  Res- 
piratory central  drive  was  prospectively  assessed 
using  the  mouth  exclusion  pressure  (Po  1 ).  and  the 
P(i  I  response  to  increasing  CO2  (Pn  |/  Petco;  lend- 
tidal  CO1  pressure)),  in  8  sequential  patients  before 
and  3  to  5  months  after  LVRS.  Results  were  com- 
pared with  those  from  13  control  subjects.  RE- 


SULTS: LVRS  decreased  total  lung  capacity  from 
7.44  ±  1 .8  L  to  5.92  ±  1 .3  L  (p  <  O.O.S )  and  resid- 
ual volume  from  4.97  ±  1 .5  L  to  3..5ft  ±  1 . 1  L  (p 
<  0.05).  It  also  significantly  improved  FEV|  from 
0.85  ±  0.26  L  to  0.99  ±  0.26  L  (p  <  0.05).  Base- 
line Po  I  (3.4  ±  1 .8  vs  1 .4  ±  0.4  cm  H:0.  p  <  0.01 ) 
and  Po  i/Pftco;  (0.24  +  0.07  vs  0.1 1  ±  0.04  cm 
HiO/mm  Hg.  p  <  0.05)  were  higher  in  patients  than 
in  control  subjects.  After  LVRS,  P(i  1  decreased 
from  3.4  +  1 .8  to  1 .3  +  0.75  cm  H:0  (p  <  0.01 ) 
and  Po, i/Petco;  from  0.24  ±  0.07  to  0. 16  ±  0.06 
cm  HiO/nim  Hg  (p  <  0.05).  These  postoperative 
values  were  similar  to  those  of  control  subjects. 
There  were  no  correlations  between  changes  in 
the  factors  known  to  influence  cenmil  drive  (PaO:. 
Paco;.  age-  weight,  height.  FVC.  and  FEV| )  and 
changes  in  Pm.  CONCLUSIONS:  We  conclude 
that  decreased  ventilatory  drive  should  be  added 
to  the  list  of  benefits  of  LVRS.  and  may  help  ex- 
plain the  symptomatic  improvement  reported  by 
many  patients  after  this  surgery. 

Love,  Boundaries,  and  the  Patient-Physician 
Relationship,  l-arber  NJ,  Novack  DH,  O'Brien 
MK.  Arch  Intern  Med  1997;157(20):229l. 

Physicians  often  use  their  relationships  with  pa- 
tients to  promote  specific  therapeutic  goals.  Be- 
cause of  their  personal  histories,  values,  and  biases, 
patients  may  react  to  physicians  in  ways  that  in- 
hibit or  enhance  the  relationship.  The  feelings  that 
are  aroused  may  induce  physicians  to  become 
overly  distant,  engendering  patient  and  physician 
dissatisfaction,  or  to  become  oveily  involved  emo- 
tionally, which  can  have  serious  psychological 
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and  clinical  consequences.  We  explore  how  a  bal- 
ance between  clinical  objectivity  and  bonding  with 
the  patient  is  optimal  and  achievable.  The  nature 
and  oiigin  ot  personal  boundaries  are  described. 
Boundary  transgressions  on  the  part  of  the  patient 
are  discus.sed,  and  the  means  of  preventing  trans- 
gressions by  both  patients  and  physicians  through 
medical  education,  the  process  of  self-awareness, 
and  an  exploration  of  family-of-origin  issues  are 
proposed.  Through  attention  to  communication 
with  patients,  the  physician  can  maintain  an  empa- 
thetic  yet  objective  relationship  with  the  patient. 

Stability  of  Improvements  in  Exercise  Per- 
formance and  Quality  of  Life  following  Bi- 
lateral Lung  Volume  Reduction  Surgery  in 
Severe  Chronic  Obstructive  Pulmonary  Dis- 
ease (COPD).  Cordova  F,  O'Brien  G,  Furuka- 
wa  S,  Kuzma  AM,  Travaline  J,  Criner  GJ.  Chest 
1997:1 12(4):907. 

OBJECTIVE:  To  evaluate  the  long-temi  stability 
of  improvements  in  exercise  capacity  and  quality 
of  life  (QOL)  after  lung  volume  reduction  surgery 
(LVRS).  DESIGN:  Case-series  analysis.  SETTING: 
University  hospital.  PATIENTS:  Twenty-six  pa- 
tients with  severe  airflow  obstruction  (mean  FEV| 
of  0.67  ±  0. 1 8  L)  and  moderate  to  severe  hyperinfla- 
tion (mean  total  lung  capacity  of  7.30  ±  1.90  L). 
INTERVENTION  &  IVIEASUREIVIENTS:  All 
patients  underwent  bilateral  LVRS  via  median 
sternotomy.  Serial  measurement  of  lung  function, 
symptom-limited  cardiopulmonary  exercise  tests. 


6-niinute  walk  distances  (61VIWD),  and  sickness 
impact  profile  (SIP)  scores  were  done  before,  and 
at  3, 6,  1 2.  and  1 8  months  alter  surgery,  RESULTS: 
FEVi  (0.93  ±  0.29  vs  0.68  ±  0.19  L,  p  <  0.001) 
increased  while  residual  volume  (3.47  ±  1 .2  vs  4.77 
+  1.5  L,  p  <  0.001 )  decreased  significantly  at  3 
months  post-LVRS  compared  to  baseline,  and  these 
changes  were  maintained  at  1 2  to  1 8  months  fol- 
low-up. Similarly,  the  increase  in  6MWD  at  3 
months  post-LVRS  (340  ±  84  vs  251  ±  1 14  m,  p 
<  0.001 )  was  sustained  at  all  follow-up  times.  On 
cardiopulmonary  exercise  testing,  total  exercise  time 
(9.0 ±  1. 8  vs  6. 1  ±  1. 9  min,p< 0.001),  oxygen  up- 
take at  peak  exercise  (Vq.,  peak)  ( 14.9  ±4  vs  1 1.9 
±  3  niL/kg/min,  p  <  ().(X)1 ),  maximum  oxygen  pulse 
(7.43  +  2.37  vs  5.85  ±  1 .96  mL/beat,  p  <  0,005), 
and  maximum  minute  ventilation  (V^nm)  (30.3  ± 
10  vs  23.5  ±  7.1  L/min,  p  <  0.001 )  increased  signif- 
icantly at  3  months  post-LVRS.  On  serial  study  fol- 
lowing LVRS,  total  exercise  time  remained  signif- 
icantly greater  at  6(8.5  ±  1.38min)and  12nionths 
(8.7 1  ±  2.0  min)  post-LVRS  compared  to  ba.seline 
(5.81  +  1.9  min,  p  <  0.05).  Vq,  peak  tended  to  he 
higher  at  all  follow-up  periods  (3  months,  16. 1  ± 
4.3:  6  months,  14.5  ±  2.6;  12  months,  14.1  ±  3.5 
mL/kg)  compared  to  baseline  ( 1 2.6  ±  3.9  mL/kg, 
p  =  0.08).  Similarly,  maximum  Ot  pulse  tended  to 
be  higher  in  all  follow-up  studies  (3  months,  8.45 
±  2.7:  6  months,  7.6  ±  1 .7:  1 2  months.  7.42  ±  2. 1 
mL/beat)  compared  to  baseline  (6.39  ±  2.5  mITbeat, 
p  =  0.06).  Higher  Vkhhx  continued  to  be  observed 
at  6  (30+  10  Umin)  and  12  months  (28  ±  10  Umin) 
post-LVRS,  compared  to  baseline  (23  ±  7  L/min, 


p  =  0.02).  Vgrnax  post-LVRS  was  significantly 
higher  at  3  and  6  months  compared  to  baseline  on 
po.st-hoc  analysis  (p  <  0.05).  Overall  SIP  scores 
were  lower  at  3  months  (7  vs  1 8.  p  <  0.(X)02)  post- 
LVRS  and  were  sustained  in  long-term  follow-up. 
CONCLUSION:  We  conclude  that  bilateral  LVRS 
via  median  sternotomy  in  selected  patients  with 
severe,  diffuse  emphysema  improves  exercise  per- 
formance and  QOL  at  3  months  following  LVRS 
and  these  improvements  are  maintained  for  at  least 
12  to  18  months  in  follow-up. 

A  Comparison  of  Sustained-Release  Bupropion 
and  Placebo  for  Smoking  Ces,sation — Hurt  RD, 
Sachs  DP,  Glover  ED,  Offord  KP.  Johnston  JA, 
Dale  LC,  et  al.  N  Engl  J  IVled  1997:337(  17):  1 195. 

BACKGROLIND  &  METHODS:  Trials  of  antide- 
pressant medications  for  smoking  cessation  have 
had  mixed  results.  We  conducted  a  double-blind, 
placebo-controlled  tnal  of  a  sustained-release  form 
of  bupropion  for  smoking  cessation.  We  excluded 
smokets  with  current  depression,  but  not  those  with 
a  history  of  major  depression.  The  615  subjects 
were  randomly  assigned  to  receive  placebo  or  bu- 
propion at  a  dose  of  1 00,  1 50,  or  300  nig  per  day 
for  7  weeLs.  The  target  quitting  date  (or  "target  quit 
date")  was  1  week  after  the  beginning  of  treatment. 
Brief  counseling  was  provided  at  base  line,  weekly 
during  treatment,  and  at  8,  12,  26,  and  52  weeks. 
Self-reported  abstinence  was  confirmed  by  a  car- 
bon monoxide  concentration  in  expired  air  of  10 
ppni  or  less.  RESULTS:  At  the  end  of  7  weeks  of 
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treatment,  the  rates  of  smoking  cessation  as  con- 
firmed by  carbon  monoxide  measurements  were 
m.O'^'r  in  the  placebo  group.  28.8'7f  in  the  10()-mg 
group.  38.69f  in  the  1 5()-nig  group,  and  44.2^^  in 
the  300-mg  group  (p  <  0.001 ).  At  one  year  the 
respective  rates  were  12.49^  19.6%.  22.99c.  and 
23. 1  %.  The  rates  for  the  1 50-mg  group  (p  =  0.02 ) 
and  the  3(X)-mg  group  (p  =  0.01 ) — but  not  tlie  100- 
nig  group  (p  =  0.09) — were  significantly  better  tlian 
those  for  the  placebo  group.  Among  the  subjects 
who  were  continuously  abstinent  through  the  end 
of  treatment,  the  mean  absolute  weight  gain  was 
inversely  associated  with  the  dose  (a  gain  of  2.9 
kg  in  the  placebo  group.  2.3  kg  in  100-mg  and  150- 
nig  groups,  and  1 .5  kg  in  the  300-nig  group;  p  = 
0.02).  No  effects  of  treatment  were  observed  on 
depression  scores  a-s  mea.sured  serially  by  the  Beck 
Depression  Inventory.  Thirty-seven  subjects  slop- 
ped treatment  prematurely  because  of  adverse 
events;  the  frequency  wa.s  similar  among  all  groups. 
CONCLUSIONS:  A  sustained-release  form  of  bu- 
propion was  effective  for  smoking  cessation  and 
was  accompanied  by  reduced  weight  gain  and  min- 
imal side  effects.  Many  participants  in  all  groups 
were  smoking  at  I  year. 

A  Predictive  Morphometric  Model  for  the 
Obstructive  Sleep  .\pnea  Syndrome — Kushida 
CA.  Efron  B.  Guilleniinault  C.  Ann  Intern  Med 
1997;127(8Pt  11:581. 

BACKGROUND:  Mathematical  formulas  have 
been  used  to  clinically  predict  whether  patients 
will  develop  the  obstructive  sleep  apnea  syndrome 
(OSAS).  However,  these  models  do  not  take  into 
account  the  disproportionate  craniofacial  anatomy 
that  accompanies  OSAS  independently  of  obe- 
sity. OBJECTIVE:  To  determine  the  accuracy  of 
a  morphometric  model,  which  combines  mea- 
surements of  the  oral  cavity  with  body  mass  index 
and  neck  circumference,  in  predicting  whether  a 
patient  has  OSAS.  DESIGN:  6-month  prospec- 
tive study.  SETTING:  University-based  tertiary 
leferral  sleep  clinic  and  research  center.  PARTICI- 
PANTS: 300  consecutive  patients  evaluated  for 
sleep  disorders  for  the  first  time.  MEASURE- 
MENTS: Body  mass  index,  neck  circumference, 
and  oral  cavity  measurements  were  obtained,  and 
a  model  value  was  calculated  for  each  patient. 
Polysomnography  was  used  to  determine  the  num- 
ber of  abnormal  respiratory  events  that  occurred 
during  sleep.  Sleep  apnea  was  defined  as  >  5  epi- 
sodes of  apnea  or  hypopnea/hour  of  sleep.  RE- 
SULTS: The  morphometric  model  had  a  sensitiv- 
ity of  97.6%  (95%  CI,  95%  to  98.9%),  a  specificity 
of  100%  (CI.  92%  to  lOO'/r).  a  positive  predic- 
tive value  of  100%  (CI.  98.5'/,  lo  100%).  and  a 
negative  predictive  value  of  88.5%  (CI,  77%  lo 
95%).  No  significant  discrepancies  were  revealed 
in  lesLs  of  intermcasurer  and  tcst-relest  reliability. 
CONCLUSIONS:  The  morphometric  model  priv 
vides  a  rapid,  accurate,  and  reproducible  method 
for  predicting  whether  patients  in  an  ambulatory 
setting  have  OSAS.  The  model  may  be  clinically 


useful  as  a  screening  tool  for  OSAS  rather  than 
as  a  replacement  for  polysomnography. 

Efficacy  of  .Automatic  Continuous  Positive  Air- 
way Pressure  Therapy  that  Uses  an  Estimated 
Required  Pressure  in  the  Treatment  of  the 
()bslructi>e  Sleep  Apnea  Syndrome — Series  F. 
Marc  I.  Ann  Intern  Med  1997:127(8  Pt  1):588. 

BACKGROUND:  Continuous  positive  airway 
pressure  (CPAP)  is  effective  therapy  for  the  ob- 
structive sleep  apnea  syndrome  (OSAS).  Automat- 
ic CPAP  devices  continuously  adjust  the  positive 
pressure  to  the  required  levels.  OBJECTIVE:  To 
deteiTnine  the  efficacy  of  an  automatic  CPAP  ma- 
chine used  with  an  estimated  reference  pressure 
value.  DESIGN:  A  before-and-after,  single-blind 
trial  in  which  patients  were  randomly  allocated 
to  1  of  3  modes  of  CPAP  administration.  SET- 
TING: RefeiTal-based  sleep  center  in  a  public 
health  c;ire  institution.  PATIENTS:  36  outpatients 
with  OSAS.  INTERVENTION:  Continuous  posi- 
tive airway  pressure  was  given  at  a  conventional 
fixed  pressure  (Group  1 ).  automatic  CPAP  was 
given  at  a  measured  reference  pressure  (Group  2). 
and  automatic  CPAP  was  given  at  an  estimated 
reference  pressure  (Group  3).  In  Group  1,  the  ef- 
fective pressure  was  detemiined  during  a  titration 
sleep  study.  In  Groups  2  and  3,  the  pressure  inter- 
val was  allowed  to  vary  from  4  cm  HiO  below 
reference  pressure  to  3  cm  HiO  above  reference 
pressure.  In  Group  3.  the  esfimated  value  of  the 
reference  pressure  was  determined  according  to 
individual  anthropometric  characteristics.  MEA- 
SUREMENTS: Sleep  studies  were  performed  and 
measurements  of  diumal  sleepiness  were  obtained 
at  each  visit.  RESLILTS:  Sleep  and  breathing  dis- 
orders and  hypersomnolence  were  alleviated  simi- 
larly in  the  3  groups.  The  apnea  +  hypopnea  index 
remained  abnormal  in  1  patient  in  Group  3  for 
whom  the  reference  pressure  had  been  underes- 
timated. A  strong  negative  correlation  w:is  found 
between  the  percentage  of  time  spent  below  ref- 
erence pressure  during  CPAP  and  the  difference 
between  the  effective  and  estimated  pressures. 
CONCLUSION:  Automatic  CPAP  can  be  u.sed 
with  an  estimated  reference  pressure  without  doing 
a  titration  sleep  study.  The  positive  pressure  trend 
can  be  used  to  determine  whether  treatment  fail- 
ure is  caused  by  an  inadequate  pressure  setting 
and  to  deteniiine  the  amount  of  pressure  to  apply. 

A  Comparison  of  Lov(-l)ose  Inhaled  Budes- 
onide  plus  Theophylline  and  High-Dose  In- 
haled Budcsonide  fur  Moderate  Asthma.  Evans 
DJ,  Taylor  DA,  Zetterstrom  O,  Chung  KF, 
O'Connor  BJ,  Barnes  PJ.  N  Engl  J  Med  1997;337 
(20):1412. 

BACKGROUND:  Inhaled  glucoslcroids  and  oral 
theophylline  are  widely  used  lo  treat  aslhma.  We 
compared  the  benefits  of  adding  Iheophylline  to 
inhaled  glucosleroid  with  those  of  doubling  the 
dose  of  inhaled  glucosleroid  in  paliciiis  with  per- 


sistent symptoms  despite  the  use  of  inhaled  glu- 
cosleroid. METHODS:  In  a  double-blind,  placebo- 
controlled  trial,  we  randomly  assigned  62  patients 
to  receive  either  400  //g  of  inhaled  budesonide 
(low-dose  budesonidc)  with  250  or  375  mg  of  Ihe- 
ophylline (depending  on  body  weight)  or  800 ^g 
of  inhaled  budesonide  (high-dose  budesonide). 
All  doses  were  given  twice  daily  for  3  months. 
Lung  function  was  measured  serially,  and  patients 
kept  records  of  peak  expiratory  flow,  symptoms, 
and  albuterol  use.  The  effects  of  treatment  on  en- 
dogenous Cortisol  levels  were  also  assessed.  RE- 
SULTS: Both  treatments  resulted  in  improvements 
in  lung  function  that  were  sustained  throughout 
the  study.  As  compared  with  treatment  with  high- 
dose  budesonide.  treatnienl  with  lov\'-dose  budes- 
onide plus  theophylline  resulted  in  greater  improve- 
ments in  forced  vital  capacity  (p  =  0.03)  and  forced 
expiratory  volume  in  one  second  (p  =  0.03).  There 
were  significant  and  similar  reductions  in  j3-2-ago- 
nist  use  and  the  variability  of  peak  expiratory  flow, 
a  correlate  of  bronchial  hyperresponsiveness  and 
the  severity  of  asthma.  Serum  Cortisol  concentra- 
tions were  significantly  reduced  in  the  group  given 
high-dose  budesonide  (from  a  mean  [±  standard 
error] )  of  18.4  ±2.4  ^g/dL  to  I5.9±2.1  /ig/dL, 
p  =  0.02 )  but  were  unchanged  in  the  other  group. 
The  median  serum  theophylline  concentration  was 
8.7  ^g  per  milliliter  (therapeutic  range,  10  to  20) 
among  those  who  received  Iheophylline.  Both 
treatments  were  well  tolerated.  CONCLUSIONS: 
For  patients  with  moderate  asthma  and  persistent 
symptoms,  low-dose  inhaled  budesonide  with  Iheo- 
phylline and  high-dose  inhaled  budesonide  pro- 
duced similar  benefits.  Effects  were  achieved  at 
Iheophylline  concentrations  below  the  recom- 
mended therapeutic  range.  The  addition  of  low- 
dose  theophylline  to  inhaled  glucosleroid  may  be 
preferable  to  and  cheaper  than  increasing  the  dose 
of  inhaled  glucosleroid. 

An  UniLsual  Cause  of  Cyanosis  in  a  Patient  with 
a  Carcinoid  Tiunor — Rodriguez-Cintron  W,  Gon 
zalez  JM,  Zoghbi  W,  Stevens  PM.  South  Med  J 
1997;90(I0):1029. 

We  report  the  second  case  of  a  righl-to-lefl  inter- 
atrial shunt  due  lo  a  carcinoid  tumor,  which  was 
successfully  corrected  by  surgery.  The  patient  had 
closure  of  a  patent  foramen  ovale  and  tricuspid 
valve  replacement.  One  and  one  half  years  after 
surgery,  the  patient  had  no  symptoms  related  to 
heart  disease. 

Cost-Effectiveness  of  Vaccination  Again.st  Pneu- 
mococcal Bacteremia  among  Elderly  People — 

Sisk  IE.  Moskowitz  AJ.  Whang  W.  Lin  JD,  Fed- 
son  DS,  McBean  AM,  el  al.  JAMA  1997:278 
(16):1333. 

CONTEXT:  Clinical,  epidemiologic,  and  pol- 
icy considerations  support  updating  tlie  cost-effec- 
tiveness of  pneumococcal  vaccination  for  elderly 
people  and  targeting  the  evaluation  only  to  pre- 
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INHALATION  SOLUTION 
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Ipratropium  Bromide  Inlialation  Solution  0.02% 

BRIEF  SUMMARY:  Please  see  package  insert  lor  full  prescribing  information. 

CONTRAINDICATIONS:  Ipratropium  bromide  is  contraindicated  in  known  or  suspected  cases  of  hyper- 
sensitivity to  ipratropium  bromide,  or  to  atropine  and  its  derivatives 

WARNINGS:  Ttie  use  of  Ipratropium  Bromide  Inhalation  Solution  as  a  single  agent  for  the  relief  of 
bronchospasm  in  acute  COPD  exacerbation  has  not  been  adequately  studied.  Drugs  vi/ith  faster  onset 
of  action  may  be  preferable  as  initial  therapy  in  this  situation  Combination  of  Ipratropium  Bromide 
Inhalation  Solution  and  beta  agonists  has  not  been  shown  to  be  more  effective  than  either  drug  alone 
in  reversing  the  bronchospasm  associated  with  acute  COPD  exacerbation 

Immediate  hypersensitivity  reactions  may  occur  after  administration  of  ipratropium  bromide,  as 
demonstrated  by  rare  cases  of  urticaria,  angioedema,  rash,  bronchospasm  and  oropharyngeal  edema. 

PRECAUTIONS:  General:  Ipratropium  bromide  should  be  used  with  caution  in  patients  with  narrow  angle 
glaucoma,  prostatic  hypertrophy  or  bladder  neck  obstruction. 

Information  for  Patients:  Patients  should  be  advised  that  temporary  blurring  of  vision,  precipitahon 
or  worsening  of  narrow-angle  glaucoma  or  eye  pain  may  result  if  the  solution  comes  into  direct 
contact  with  the  eyes  Use  of  a  nebulizer  with  mouthpiece  rather  than  face  mask  may  be  preferable, 
to  reduce  the  likelihood  of  the  nebulizer  soluhon  reaching  the  eyes.  Pahents  should  be  advised  that 
Ipratropium  Bromide  Inhalation  Solution  can  be  mixed  in  the  nebulizer  with  albuterol  or  metapro- 
terenol  if  used  within  one  hour  Drug  stability  and  safety  of  Ipratropium  Bromide  Inhalation  Solution 
when  mixed  with  other  drugs  in  a  nebulizer  have  not  been  established.  Patients  should  be  reminded 
that  Ipratropium  Bromide  Inhalation  Solution  should  be  used  consistently  as  prescribed  throughout 
the  course  of  therapy. 

Drug  Interactions:  Ipratropium  bromide  has  been  shown  to  be  a  safe  and  effective  bronchodilator 

when  used  in  conjunction  with  beta  adrenergic  bronchodilators.  Ipratropium  bromide  has  also  been 

used  with  other  pulmonary  medications,  including  methylxanthines  and  corticosteroids,  without 

adverse  drug  interactions. 

Carcinogenesis.  Mutagenesis.  Impairment  of  Fertility:  Two-year  oral  carcinogenicity  studies  in  rats 

and  mice  have  revealed  no  carcinogenic  potential  at  dietary  doses  up  to  6  mg/kg/day  of  ipratropium 

bromide 

Results  of  vanous  mutagenicity  studies  (Ames  test,  mouse  dominal  lethal  test,  mouse  micronucleus 
test  and  chromosome  aberration  of  bone  marrow  in  Chinese  hamsters)  were  negative. 

Fertility  of  male  or  female  rats  at  oral  doses  up  to  50  mg/kg/day  was  unaffected  by  ipratropium 
bromide  administration.  At  doses  above  90  mg/kg,  increased  resorption  and  decreased  conception 
rates  were  observed 

Pregnancy:  TERATOGENIC  EFFECTS: 

Pregnancy  Category  B  Oral  reproduction  studies  performed  in  mice,  rats  and  rabbits  at  doses  of  10, 
too,  and  125  mg/kg  respectively  and  inhalation  reproduction  studies  in  rats  and  rabbits  at  doses  of 
1.5  and  1.8  mg/kg  (or  approximately  38  and  45  times  the  recommended  human  daily  dose)  respec- 
tively, have  demonstrated  no  evidence  of  teratogenic  effects  as  a  result  of  ipratropium  bromide 
However  no  adequate  or  well  controlled  studies  have  been  conducted  in  pregnant  women  Because 
animal  reproduction  studies  are  not  always  predictive  of  human  response,  ipratropium  bromide 
should  be  used  during  pregnancy  only  if  clearly  needed. 

Nursing  Mothers:  It  is  not  known  whether  ipratropium  bromide  is  excreted  in  human  milk.  Although 
lipid-insoluble  quaternary  bases  pass  into  breast  milk,  it  is  unlikely  that  ipratropium  bromide  would 
reach  the  infant  to  a  significant  extent,  especially  when  taken  by  inhalation  since  ipratropium  bromide 
is  not  well  absorbed  systemically  after  inhalation  or  oral  administration  However,  because  many 
drugs  are  excreted  in  human  milk,  caution  should  be  exercised  when  ipratropium  bromide  is  admin- 
istered to  a  nursing  woman 

Pediatric  Use:  Safety  and  effectiveness  in  pediatric  patients  below  the  age  of  12  have  not  been  estab- 
lished 

ADVERSE  REACTIONS:  Adverse  reaction  information  concerning  Ipratropium  Bromide  Inhalation 
Solution  IS  derived  from  12-week  achve-controlled  clinical  trials.  Additional  information  is  derived 
from  foreign  post-marketing  experience  and  the  published  literature 

All  adverse  events,  regardless  ol  drug  relahonship,  reported  by  three  percent  or  more  patients  in  the 
12-week  controlled  clinical  trials  appear  in  the  table. 


All  Adverse  Events 

From  a  Oouble-blind.  Parallel,  12-week  Study  of  Patients  with  COPD' 
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Additional  adverse  reactions  reported  in  less  than  three  percent  of  the  patients  treated  with  ipra- 
tropium bromide  include  tachycardia,  palpitations,  eye  pain,  urinary  retention,  urinary  tract  infechon 
and  urticaria.  Cases  of  precipitation  or  worsening  of  narrow-angle  glaucoma  and  acute  eye  pain  have 
been  reported. 

Lower  respiratory  adverse  reactions  (bronchitis,  dyspnea  and  bronchospasm)  were  the  most  common 
events  leading  to  disconhnuation  of  ipratropium  bromide  therapy  in  the  12-week  trials.  Headache, 
mouth  dryness  and  aggravation  of  COPD  symptoms  are  more  common  when  the  total  daily  dose  of 
ipratropium  bromide  equals  or  exceeds  2,000  meg. 

Allergic-type  reactions  such  as  skin  rash,  angioedema  of  tongue,  lips  and  face,  urticaria,  laryn- 
gospasm  and  anaphylactic  reaction  have  been  reported.  Many  of  the  pahents  had  a  history  of 
allergies  to  other  drugs  and/or  foods, 

HOW  SUPPLIED:  Ipratropium  Bromide  Inhalation  Solution  is  a  clear,  colorless  soluhon  supplied  in  a  unit- 
dr^se  vial  containing  2  5  mL   Supplied  in  cartons  as  listed  below: 
25  vials  per  carton  NDC  49502-685-03 

30  vials  per  carton  NDC  49502-685-33 

60  vials  per  carton  NDC  49502-685-60 

Each  vial  is  made  trom  a  low  density  polyethylene  (LDPE)  resin. 

Store  between  15°  and  30'C  (59'  and  86  F).  Protect  from  light.  Retain  in  carton  until  lime  of  use. 

Caution:  Federal  law  prohibits  dispensing  without  prescription 


DEY  Laboratories,  Napa,  CA  94558 
03-343-02(BRS)  April  1997 


Respiratory  Therapy  Opportunities  in 

Saudi  Arabia 

(^iirrciil  vacancies  include: 

Respiratory  Therapy  Supervisors 

Staff  Respiratory  Therapists  (RKTs) 

Some  3  Qf  O  month  lociims  now  available 

1  aiitl  2  year,  sitigle-slalus  contracts. 

3  to  5  years  of  recent  acute-care  hospital  experience 

required.  ICU  experience  is  essential.    NNICU,  pediatric, 

and  cardiac  experience  required  for  most  hospitals. 

//elenZiegler 

ASSOCIATES     INC 

#2403-180  Dundas  Street  W,  Toronto,  ON   M5G  1Z8 
Ph:  416-977-6941  or  800-387-4616;  Fx:  416-977-6128 
Email:  hza@hziegler.coni  Internet:  www.hziegler.com 


NEW  RUDOLPH  2  way 

NON-REBREATHING  FACE  MASKS 

Stress/Exercise,  PFT,  Sleep  Studies, 
Metabolic  Measurements  &  Ventilation 


TWO  DESIGN  SELECTIONS: 

Mouth  Breat/iing  - 
This  Patented  design  removes  the 
nose  from  the  breathing  process. 
/Vasal  &  Mouth  Breathing  - 
This  desiqn  returns  the  nose  into 
the  breathing  process. 

•  Silicone  Rubber 

•  Large  Selection  of  Rudolph 
Two-Way  NonRebreathing 
Valves  in  YShape™  & 
TShape™ 


MAKERS  OF  RESPIRATORY  VALVES  SINCE  1938 

HANS  RUDOLPH,  inc. 

7200  Wyandotte  ■  Kansas  City,  Missouri  64114  U  S  A 

(816)  363-5522  FAX  (816)  822-1414 

Toll  Free  within  the  USA  1-800-456-6695 


Circle  121  on  reader  service  card 


Circle  134  on  reader  service  card 


vention  of  pneumococcal  bacteremia.  OBJEC- 
TIVE: To  assess  ttie  implications  for  medical 
costs  and  health  effects  of  vaccination  against 
pneumococcal  bacteremia  in  elderly  people.  DE- 
SIGN: Cost-effectiveness  analysis  of  pneumo- 
coccal vaccination  compared  with  no  vaccina- 
tion, from  a  societal  perspective.  SETTING  & 
PARTICIPANTS:  The  elderly  population  aged 
65  years  and  older  in  the  United  States  in  3  geo- 
graphic areas:  metropolitan  Atlanta  GA;  Franklin 
County  OH:  and  Monroe  County  NY.  MAIN 
OUTCOME  MEASURES:  Incremental  medi- 
cal costs  and  health  effects,  expressed  in  qual- 
ity-adjusted life-years  per  person  vaccinated.  RE- 
SULTS: Vaccination  was  cost  saving,  ie,  it  both 
reduced  medical  expen.ses  and  improved  health, 
for  all  age  groups  and  geographic  areas  analyzed 
in  the  base  ca.se.  For  people  aged  65  years  and 
older,  vaccination  saved  $8.27  and  gained  1 .21 
quality-adjusted  days  of  life  per  person  vacci- 
nated. Vaccination  of  the  2.^  million  elderly  peo- 
ple unvaccinated  in  1993  would  have  gained 
about  78.000  years  of  healthy  life  and  saved  $  1 94 
million.  In  univariate  sensitivity  analysis,  the  re- 
sults remained  cost  saving  except  for  doubling 
vaccination  costs,  including  future  medical  costs 
of  survivors,  and  lowering  vaccination  effec- 
tiveness. With  assumptions  most  unfavorable  to 
vaccination,  cost  per  quality-adjusted  life-year 
ranged  from  $35  822  for  ages  65  to  74  years  to 


$598  487  for  ages  85  years  and  older.  In  prob- 
abilistic sensitivity  analysis,  probability  intervals 
were  more  narrow,  with  less  than  5%  probability 
that  the  ratio  for  ages  85  years  and  older  would 
exceed  $100,000.  CONCLUSIONS:  Pneumo- 
coccal vaccination  saves  costs  in  the  prevention 
of  bacteremia  alone  and  is  greatly  underused 
among  the  elderly  population,  on  both  health  and 
economic  grounds.  These  results  support  recent 
recommendations  of  the  Advisory  Committee  on 
Immunization  Practices  and  public  and  private 
efforts  under  way  to  improve  vaccination  rates. 

Effects  of  Aerosolized  Surfactant  in  Patients 
with  Stable  Chronic  Bronchitis:  A  Prospective 
Randomized  Controlled  Trial.  Anzucto  A, 
Jubran  A.  Ohar  JA.  Piquette  CA,  Rennard  SI,  Col- 
ice  G.  et  al.  JAMA  1997:278(17):  1426. 

CONTEXT:  Chronic  bronchitis,  estimated  to 
affect  more  than  13  million  adults  in  the  United 
Slates,  is  characterized  in  part  by  retention  of  air- 
way secretions,  but  no  approved  or  effective  ther- 
apy for  airway  mucus  retention  in  patients  with 
chronic  bronchitis  has  fieen  established.  Surfactant 
reduces  sputum  adhesiveness,  which  contributes 
to  difficulty  in  clearing  secretions,  but  surtactant 
has  not  t>een  tested  in  patients  with  chronic  bron- 
chitis. OBJECTIVE:  To  examine  the  effects  of 
exogenous  surfactant  on  .sputum  clearance  and 


pulmonary  function  in  patients  with  stable  chronic 
bronchitis.  DESIGN:  A  prospective,  multicen- 
ter.  randomized,  double-blind,  parallel-group, 
placebo-controlled  comparison  of  the  effects  of 
2  weeks  of  treatment  with  3  doses  of  aerosolized 
surfactant  (palmitoylphosphadidylcholine  [DPPC]) 
or  saline  (placebo).  SETTING:  Four  U.S.  teach- 
ing hospitals.  PARTICIPANTS:  A  total  of  87 
adult  patients  with  the  diagnosis  of  stable  chronic 
bronchitis.  MAIN  OUTCOME  MEASURES:  Pul- 
monary function,  respiratory  symptoms,  and  spu- 
tum properties  before  treatment  (Day  0),  after  2 
weeks  of  treamient  ( Day  14),  and  7  days  after  stop- 
ping treatment  (Day  2 1 ).  RESULTS:  A  total  of 
66  patients  were  randomized  to  surfactant  treat- 
ment and  21  to  saline  treatment.  Patient  demo- 
graphic characteristics  between  groups  were  sim- 
ilar at  baseline.  In  patients  who  received  a  DPPC 
dose  of  (307.5  mg/d  for  2  weeks,  prebronchodilator 
forced  expiratory  volume  in  I  second  (FEVj )  in- 
creased from  1 .22  L  (standard  error  of  the  mean 
ISEM].  0.08  L)  at  Day  0  to  1 .33  L  (SEM.  0.09 
L)  at  Day  2 1  (p  =  0.05 ),  an  improvement  of  1 1 .4%; 
postbronchodilator  FEV|  improved  10.4%  by 
Days  14  and  2 1  (p  =  0.02):  and  the  ratio  of  resid- 
ual volume  to  total  lung  capacity,  a  measure  of 
thoracic  gas  trapping,  decreased  6.2%  by  Day  21 
Ip  =  0.009).  In  the  surfactant  groups,  there  was 
a  dose-dependent  increase  in  the  ability  of  spu- 
tum to  tie  transported  by  cilia  in  vitro.  CONCLU- 
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DALLAS,  TEXAS 

April  17-19,  1998 

To  Meet  the  Demand  for  the  Patient  Assessment 
Course,  Respiratory  Care  Practitioners  Are  Offered 
Another  Opportunity  to  Attend  this  Landmark  Course 

This  course  has  been  approved  for  12  clock  hours  for  certification 
maintenance  purposes  by  the  Commission  for  Case  Manager  Certification 

Check-in  time  will  be  from  noon  until  1 :00  PM  on  Friday  afternoon.  Following 
the  last  class,  participants  will  take  a  100-item  test  developed  by  the  NBRC,  which 
should  take  about  one  and  a  half  hours  to  complete,  and  which  will  be  scored  on 
site.  Attendees  should  be  finished  with  the  test  at  approximately  1 :00  PM  Sunday. 
All  activities  will  be  conducted  at  the  Holiday  Inn  Select  DFW  Airport  South.  Space 
at  this  course  is  limited  to  200  attendees  and  preregistration  is  required.  Successful 
completion  of  the  course  will  earn  participants  16  hours  of  CRCE  credit  and  a 
certificate  of  course  completion.  Each  attendee  will  be  given  a  pocket  guide  to 
physical  assessment,  which  will  be  helpful  on  the  job. 

AARC  Assessment  Course/Examination  Detailed  Content  Outline 


1.  Obligations  of  the  Respiratory  Care  Practitioner 
in  the  Practice  of  Patient  Assessment 

A.  Appreciate  the  cost  of  care 

B.  Understand  the  scope  and  limitations  of  the 
practitioners  role  in  patient  assessment 

C.  Understand  the  principle  of  patient 
self-determination 

D.  Appreciate  the  psychological,  social,  and  physical 
characteristics  of  wellness/illness 

E.  Recognize  the  patient's  right  to  confidentiality 

F.  List  the  principles  of  informed  consent 

^  "Assessment  of  the  patient  isn't  purely  clinical 
anymore  —  helped  to  start  the  'Thinking  outside 
the  box  concept,'  that  is  necessary  for  continued 
survival  of  RT  as  a  profession." 

2.  Perform  a  Comprehensive  Health  Assessment 

A.  Review  patient  records 

B.  Structure  an  interview 

C.  Conduct  an  interview 

D.  Conduct  a  physical  assessment 

E.  Identify  needs  for  referral 

F.  Identify  patients  with  potential  for  high-risk  medical 
complications 


G.  Accurately  document  assessment  findings 
H.  Present  findings  to  a  physician 

►  "I  truly  believe  that  assessment  (total  —  not  just 
physical)  is  what  will  keep  our  profession  a  vital 
portion  of  the  health  care  team." 

3.  Assess  the  Caregivers 

A.  Identify  sites  of  care  and  caregivers 

B.  Interview  the  caregivers 

C.  Assess  the  abilities  of  caregivers  to  manage 
physical,  technological,  and  emergency  situations 

D.  Assess  home  health  resources 

4.  Assess  the  Patient's  Understanding  and 
Compliance  with  Physician's  Orders  and  Care 
Plan 

A.  Review  the  physician's  order  with  the  patient 

B.  Assess  the  patient's  understanding  of  technique  and 
components 

►  "I  plan  on  sending  other  staff  who  wUl  be 
involved  in  asthma  case  management  to  the  April 
'98  course  in  Dallas" 

|ohn  Kimble,  RT 

Director,  Respiratory  Care  Services  and  Sleep  Disorders  Laboratory  Scott  &  White 

Memorial  Hospital  Temple,  TX 


FLY  DELTA 

and  pay  less  than  the  fares  Delta  offers  to  the  general 

public.  Discounts  are  available  only  through 

Delta's  toll-free  number. 

Call  today,  or  have  your  travel  agent  call: 

(800)  241-6760 

8:00  am  -  11:30  pm,  l-dstcrn  Time,  Daily.  Refer  to  File  #109967A. 


ALAMO  CAR  RENTAL 

Alamo  is  the  official  car  rental  company  for  the  AARC 

Assessment  Course.  Special  discount  rates  are  available 

to  all  AARC  attendees.  To  make  your  reservation, 

call  Alamo's  toll-free  number: 

(800)  732  3232 

Request  Croup  ID  #72191.  Rate  Code  OR.  Advanced  reservation  required. 


►  "I  traveled  ten  hours  to  get  here  and  feel  it  was  B.  Inspect  the  patient  care  environment 

well  worth  the  trip.  Your  program  is  great."  C.  Determine  the  resources  available  to  the  patient  and 

Penny  Gagne  Plouff,  RRT  familv 

Respiratory  Rehabilitation  k  Therapy,  P.A.  Portland,  ME 

D.  Document  assessment  findings 

C.  Assess  patient  ability  to  administer  treatments,  use 

equipment,  monitor  changes,  interpret  and  respond  ►  "Bravo  for  a  job  well  done.  I  plan  to  share  a  lot  of 
to  those  changes  this  information  with  staff." 

D.  Document  assessment  findings 

6.  Assess  Continued  Appropriateness  of  Pliysician 
5.  Assess  the  Patient's  Environment  as  It  Relates  Orders  and  Care  Plan 

to  Health  Status  and  Supporting  Physician's  A.  Review  physician  orders 

Orders  B.   Evaluate  the  patient's  response  to  physician  orders 

A.  Identify  barriers  to  wellness  C.  Evaluate  the  appropriateness  of  the  orders  and  the 

care  plan 

►  "The  course  was  relevant  to  the  changes  in  health  D.  Recommend  modification  of  the  treatment  plan 
care  and  my  practice.  WeU  worth  my  time."  E.   Document  assessment  findings 

^ 

Course  Registration  Dallas,  TX  —  Registration  Deadline  March  30,  1998 

*  Registration  will  close  on  the  date  noted  or  when  200  registrations  are  received. 


First  and  Last  Name 

Title 

AARC  Member  # 

Mailing  Address  (Please  indicate  whicin  address  is  shown  above: 

Z2  Work  D  Home) 

City 

(                 ) 

State       Zip 

Daytime  Phone  Specialty 

Advance  Registration  Required 

D  AARC  Member  $250    G  Nonmember  $325 

D  Check  or  money  order  enclosed     D  Charge  my:  □  MasterCard     D  VISA 


Credit  Card  #  Expiration  Date       Signature 


Mail  Registration  Form 

and  check,  payable  to  AARC:    AARC 

11030  Abies  Lane 
Dallas,  TX  75229-4593 
Phone:  (972)  243-2272 


If  paying  by  credit  card,  you  may  fax  your  Registration  Form  to  (972)  484-2720.  Cancellations  must  be  made  in  writing.  There  will  be  a 
30%  handling  fee  for  cancellations  received  21  days  before  the  course  begins.  No  refunds  will  be  made  thereafter. 


HOTEL  RESERVATIONS 

The  Patient  Assessment  Course  will  be  conducted  at  the 

Holiday  Inn  Select  DFW  Airport  South 

4440  W.  Airport  Freeway  •  Irving,  TX  75062 

Room  Rates:  $79  single,  $79  double,  $89  triple,  $89  quad  -h11%  tax 

For  reservations  call:  (800)  360-2242  and  identify  yourself  as  an  attendee  at  the 

April  17-19,  1998  AARC  Assessment  Course  •  Deadline  for  Guaranteed  Room  Rate  is  fvlarch  30,  1998 


TEST YOUR 

LUNGS 


Join  the  National  Lung  Health 
Education  Program  (NLHEP)  &  the 
American  College  of  Chest  Physi- 
cians (ACCP)  in  this  national  health 
care  initiative  designed  to  curb 
the  rise  of  chronic  obstructive 
pulmonary  disease  &  related  disor- 
ders. Through  early  diagnosis  & 
intervention,  medical  professionals 
can  take  steps  to  increase  patient 
awareness,  promote  lung  health,  & 
prevent  smoking  &  tobacco  use. 
For  more  information  about  the 
alliance  between  the  NLHEP  &  the 
ACCP,  look  for  the  resource  docu- 
ment on  Page  1 85  of  this  issue. 


KNOW  YOUR 

NUMBERS 


|r  -^ 


WATCH    FOR    A    SPECIAL    APRIL    1998 

Respiratory   Care 

SLEEP-DISORDERED 
B  R  E ATH  I  NG 


SION:  Aerosolized  surfactant  improved  pulmon- 
ary function  and  resulted  in  a  dose-related  im- 
provement in  sputum  transport  by  cilia  in  patients 
with  stable  chronic  bronchitis. 

Mycobacteremia  in  Patients  with  the  Acquired 
Immunodeficiency  Syndrome.  Grinsztejn  B, 
Fandinho  FC,  Veloso  VG,  Joao  EC,  Lourenco 
MC.  Nogueira  SA,  et  al.  Arch  Intern  Med  1997; 
157(2()):23,')9. 

BACKGROUND:  Bacillemia  is  a  key  event  in 
the  pathogenesis  of  tuberculosis.  Although  cur- 
rent evidence  indicates  that  Mycobacterium  tuber- 
culosis bacteremia  is  rare  in  patients  seronega- 
tive for  the  human  immunodeficiency  virus,  it  has 
been  increasingly  reported  in  patients  with  the 
acquired  immunodeficiency  syndrome  (AIDS). 
OBJECTIVE:  To  determine  clinical  and  labo- 
ratory characteristics  of  patients  with  AIDS  and 
tuberculosis  with  and  without  bacillemia.  METH- 
ODS: Fifty  patients  with  AIDS  with  clinical  sus- 
picion of  disseminated  mycobacterial  disease  were 
prospectively  selected.  Three  consecutive  blood 
samples  were  collected  for  culture  using  a  stan- 
dardized protocol.  RESULTS:  Mycobacterium 
was  isolated  from  any  body  site  in  42  patients 
(84%).  Bacillemia  was  detected  in  30  (71 .4%)  of 
these  42  patients:  1 1  (28.2%)  caused  by  Myco- 
bacterium avium-intracellulare  complex  and  19 
(71.8%)  caused  by  M.  tuberculosis.  Blood  cul- 
ture was  the  only  metluxl  used  to  conllnii  the  diag- 
nosis in  ."i  ( I  y/i )  of  the  33  tuberculosis  cases.  Tu- 
berculosis in  patients  with  AIDS  developed  with 
nonspecific  insidious  symptoms,  a  remarkable 
elevated  alkaline  phosphatase  level,  and  without 
the  classic  miliary  radiological  pattern.  We  could 
demonstrate  2  previously  unrcvealed  clinical  char- 
acteristics olbactcrcrnic  Iiihcrculdsis  in  palicnis 


with  AIDS:  a  shift  to  the  left  in  the  white  blood 
cell  count  and  abdominal  lymph  node  enlarge- 
ment. In  patients  with  tuberculosis,  the  in-hos- 
pital  mortality  rate  was  higher  among  patients  with 
bacillemia.  although  the  posttreatment  survival 
rate  was  comparable.  CONCLUSIONS:  Blood 
culture  is  a  valuable  tool  to  confirm  the  clinical 
diagnosis  of  disseminated  tuberculosis  in  patients 
with  AIDS  and  can  distinguish  patients  with  char- 
acteristic clinical  findings  and  outcome.  Abdom- 
inal ultrasonography  may  be  an  additional  help- 
ful tool  to  identify  these  patients. 

Deciding  Life  and  Death  in  the  Courtroom. 
From  Quinlan  to  Cruzan,  Glucksberg,  and 
Vacco — A  Brief  History  and  Analysis  of  Con- 
stitutional Protection  of  the  'Right  to  Die'. 

Gostin  LO.  JAMA  I997;278(  18):I.S23. 

This  article  analyzes  judicial  determinations  on 
the  "right  to  die"  from  Quinlan  to  Cruzan, 
Glucksberg,  and  Vacco.  The  body  of  law  known 
as  right-to-die  cases  extends  ordinary  treatment 
refusal  doctrine  to  end-of-life  decisions.  The 
courts,  having  affirmed  a  right  to  refuse  life- 
sustaining  treatment,  held  dial  certain  categorical 
distinctions  that  had  been  drawn  lacked  a  ratio- 
nal basis.  No  rational  distinction  could  be  made 
between  competent  versus  incompetent  patients, 
withholding  versus  withdrawing  treatment,  and 
ordinary  versus  extraordinary  treatment.  The 
courts,  however,  had  persistently  affimied  one 
categorical  distinction:  between  withdrawing 
life-sustaining  treament  on  the  one  hand  and 
active  euthanasia  or  physician-assisted  dying 
on  the  other.  In  Washington  versus  Glucksberg 
and  Vacco  versus  Quill,  the  Supreme  Court 
unanimously  held  that  physician-assisted  sui- 
cide is  not  a  liMulamcntal  liberty  interest  pro- 


tected by  the  Constitution.  Notably,  ."i  members 
of  the  Court  wrote  or  joined  in  concurring  opin- 
ions that  took  a  more  liberal  view.  The  Court 
powerfully  approved  aggressive  palliation  of 
pain.  The  Supreme  Court,  hinting  that  it  would 
find  state  legalization  of  physician-assisted  sui- 
cide constitutional,  invited  the  nation  to  pur- 
sue an  earnest  debate  on  physician  assistance 
in  the  dying  process. 

Does  This  Patient  Have  Community-Acquired 
Pneumonia?  Diagnosing  Pneumonia  by  His- 
tory and  Physical  Examination.  Metlay  JP. 
Kaptxir  WN.  Fine  MJ.  JAMA  I997;278(  17):  1440. 

Community-acquired  pneumonia  is  an  important 
cause  of  acute  respiratory  symptoms  (eg,  cough) 
in  the  ambulatory  care  setting.  Distinguishing 
pneumonia  from  other  causes  of  respiratory  ill- 
nesses, such  as  acute  bronchitis  and  upper  res- 
piratory tract  infections,  has  important  therapeutic 
and  prognostic  implications.  The  reference  stan- 
dard for  diagnosing  pneumonia  is  chest  radiog- 
raphy, but  it  is  likely  that  many  physicians  rely 
on  the  patient's  history  and  their  physical  exam- 
ination to  diagnose  or  exclude  this  disease.  A  re- 
view of  published  studies  of  patients  suspected 
of  having  pneumonia  reveals  that  there  are  no  indi- 
vidual clinical  findings,  or  combinations  of  find- 
ings, that  can  rule  in  the  diagnosis  of  pneumonia 
for  a  patient  suspected  of  having  this  illness.  How- 
ever, .some  studies  have  shown  that  the  absence 
of  any  vital  sign  abnormalities  or  luiy  abnomialities 
on  che.st  au.scullation  substantially  reduces  the  like- 
lihoixl  of  pneumonia  to  a  point  where  further  diag- 
nostic evaluation  may  be  unnecessary.  This  arti- 
cle reviews  the  literature  on  the  appropriate  use 
of  the  history  and  physical  examination  in  diag- 
nosing community-acquired  pneumonia. 
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Effects  of  a  Pulmonary  Rehabilitation  Program 

on  Physiologic  Measures,  Quality  of  Life,  and  Resource 

Utilization  in  a  Health  Maintenance  Organization  Setting 

Louann  Parker  MT(ASCP)  MBA  and  Judy  Walker  RRT 


INTRODUCTION:  This  study  was  designed  to  examine  the  physiologic,  quality  of  life  (QOL),  and  resource 
utilization  measures  of  chronic  obstructive  pulmonary  disease  (COPD)  patients  in  our  health  main- 
tenance organization  (HMO)  pulmonary  rehabilitation  program.  METHODS:  We  studied  47  COPD 
patients,  aged  54-88  years,  who  participated  in  a  7-week  pulmonary  rehabilitation  program  from  March 
1995  through  1996.  Patients  were  selected  to  participate  if  they  had  a  diagnosis  of  COPD  (including 
emphysema,  chronic  bronchitis,  bronchiectasis,  and  chronic  asthma),  were  symptomatic  with  impair- 
ment in  activities  of  daily  living,  were  motivated  to  complete  the  program,  had  a  forced  expiratory  vol- 
ume in  the  first  second  (FEVi)  of  <  60%  predicted,  had  the  mental  and  physical  capability  to  partic- 
ipate, and  were  medically  stable.  Patients  with  heart  or  neurological  conditions  were  excluded  from 
the  study.  Patients  attended  a  7-week  core  program.  Baseline  QOL  indicators,  measured  by  a  survey 
tool,  and  5  pathophysiologic  indicators:  metabolic  equivalents  (MET),  pulse  oximetry  saturation  (SpO:), 
resting  heart  rate  (RHR),  functional  aerobic  impairment  (FAI),  and  walking  distance  were  measured 
immediately  before  and  after  the  7-week  program.  Charge  data  for  the  12  months  pre-  and  postpro- 
gram  were  retrieved  from  the  HMO's  billing  system  for  hospital  visits  for  which  the  primary  diagnosis 
was  COPD.  Following  the  program  patients  chose  whether  to  attend  the  Lung  Gym,  an  exercise  main- 
tenance program.  RESULTS:  For  6  of  the  7  survey  questions  QOL  improved  significantly  (p  <  0.01). 
For  the  pathologic  indicators:  MET  increased  from  2.49  equivalents  to  2.72  equivalents  (p  <  0.02);  Spo, 
increased  from  86.7%  to  89.9%  (p  <  0.01);  RHR  decreased  from  89  to  84  beats/min  (p  <  0.05);  FAI 
decreased  from  59%  to  56%  (p  <  0.2)  but  remained  in  the  marked  impairment  range;  and  walking  dis- 
tance was  not  significantly  improved.  Utilization  costs  postprogram  decreased  to  $939/patient  (p  <  0.01) 
with  the  average  outpatient  charge  decreasing  from  $82.41  preprogram  to  $63.33  postprogram.  Both 
Lung  Gym  and  Non-Lung  Gym  groups  decreased  postprogram  charges  (p  <  0.01  Lung  Gym;  p  <  0.05 
Non-Lung  Gym).  CONCLUSIONS:  This  study  revealed  significant  utilization  savings  when  comparing 
COPD  charge  data  for  the  12-month  period  before  and  after  completing  the  7-week  core  program. 
Enhanced  quality  of  life  and  pathophysiologic  improvement  were  demonstrated  using  patient  perceptions 
and  clinical  testing  before  and  after  the  program.  [RespirCare  1998;43(3):177-I82] 

Introduction  designed  to  improve  the  liealth  of  chronic  obstructive  pul- 

monary disease  (COPD)  patients.  However,  because  our  hos- 
Pulmonary  rehabilitation  can  be  clinically  effective,  as  other         pital,  clinics,  and  the  HMO  are  all  owned  by  the  same  par- 
studies'  ^  have  shown,  but  no  one  has  examined  the  efficacy         ent  company,  periodic  documentation  of  patient  outcomes  and 
and  impact  on  resource  utilization  in  a  health  maintenance         justification  of  the  expenses  are  required  to  continue  the  pro- 
organization  (HMO)  setting.  The  program  we  report  on  was         gram.  Thus,  the  tracking  of  the  pathophysiologic  and  qual- 
ity of  life  indicators  were  an  integral  part  of  the  program  from 

the  beginning. 

Ms  Parker  and  Ms  Walker  are  associated  with  Lovelace  Health  Systems  Improved  patient  health  alone  was  not  enough  to  justify 

-Albuquerque.  New  Me.xico.  ^^^  program  due  to  health  care's  continuing  efforts  to  decrease 


„        ,    „   „  ,  ...  D   1      n^-r,  Acr-D>  N4DA  mcdlcal  costs  aud  malntalu  thc  ability  to  offcr  compctitivc 
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Lovelace  Health  Systems.  Quality  Management  Departmem,  Siesta  Hills,  premium  pricing.  Because  this  organization  serves  both  fee 

5403  Gibson  SE.  Albuquerque  NM  87108.  for  service  (FFS),  or  traditional  indemnity  insurance,  and  HMO 
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patients,  the  focus  for  remaining  competitive  in  today's  health 
care  m;irket  has  been  on  increasing  revenue  from  FFS  patients, 
a  short-term  financial  strategy.  This  program  is  profitable  in 
the  short  term  because  it  generates  FFS  revenue  and  in  the 
long  term  because  it  decreases  the  utilization  of  heath  care 
services  by  the  HMO  patients.  This  study  was  used  to  illus- 
trate the  long-term  profitability  of  a  pulmonary  rehabilitation 
program  serving  HMO  patients. 

Methods 

This  pulmonary  rehabilitation  program  was  established 
in  March  1995  to  help  outpatient  pulmonary  patients  achieve 
the  highest  possible  level  of  independent  function  through 
a  combination  of  education  and  physical  conditioning.  The 
design  of  the  program  was  typical  of  the  majority  of  such  pro- 
grams around  the  United  States'  except  that  it  served  primarily 
HMO  patients.  These  patients,  clients  of  a  1 50,000-member 
HMO.  were  referred  to  the  program  by  the  pulmonary  reha- 
bilitation medical  director,  who  assessed  the  patients  in  the 
pulmonology  clinic. 

All  patients  were  referred  for  pulmonary  assessment  by 
their  primary  care  physician,  had  a  diagnosis  of  COPD  (which 
included  emphysema,  chronic  bronchitis,  bronchiectasis,  and 
chronic  asthma);  were  symptomatic  due  to  their  lung  disease 
with  impairment  in  activities  of  daily  living;  were  motivated 
to  complete  the  program;  had  a  forced  expiratory  volume  in 
the  first  second  of  expiration  ( FE  V  i )  of  less  than  60%  of  pre- 
dicted or  an  FEVj  less  than  1 .5  L;  had  the  mental  and  phys- 
ical capability  to  actively  participate  in  the  program;  and  were 
medically  stable.  Patients  with  a  myocardial  infarction  within 
the  previous  6  months,  uncontrolled  heart  failure  or  arrhyth- 
mias, ongoing  alcohol  or  drug  abuse,  organic  brain  syndrome 
or  other  neurologic  problem  that  would  interfere  with  com- 
prehension, lung  cancer  with  <  1  year  prognosis,  inadequate 
motivation  to  comply  with  the  program,  history  of  prior  non- 
compliance with  health  care,  morbid  obesity  or  profound 
cachexia  which  would  preclude  active  exercise,  or  other  seri- 
ous medical  problems  were  excluded  from  the  program.  (No 
data  are  available  on  the  number  of  patients  excluded  from 
the  program.)  Of  the  67  patients  who  began  the  program  dur- 
ing the  study  period  March  1995  through  March  1996,  7 
(10.5%)  dropped  out.  Another  1 3  patients  were  excluded  from 
the  study  for  lack  of  utilization  data  because  they  were  FFS 
patients,  were  not  continuously  enrolled  in  the  HMO  during 
the  study  period,  or  had  expired. 

The  core  program  consisted  of  3  classes  per  week  for  7 
weeks.  During  each  3-hour  class,  the  instructors  used  a  com- 
bination of  educational  materials,  lectures,  videos,  and  group 
and  individual  exercise  training.  This  comprehensive  design 
was  chosen  because  it  has  been  well  documented  that  edu- 
cation alone  does  not  provide  clinical  or  functional  benefit 
to  COPD  patients.- •*  The  core  program  was  supplemented  by 
an  optional  exercise  maintenance  program,  the  'Lung  Gym," 


that  some  patients  (38%)  attended  3  times/week. 

Only  those  patients  who  completed  the  core  program  in 
its  entirety  were  included  in  this  study.  The  patients  ranged 
in  age  from  54-88  years  with  a  median  age  of  75  (mean  =  73). 
At  the  start  of  the  program,  the  average  functional  aerobic 
impairment  (FAI )''■''  was  59%  which  is  defined  as  indicating 
'"marked  impairment."  Of  the  47  patients  included  in  the  study. 
1 8  of  them  chose  to  continue  their  rehabilitation  through  atten- 
dance at  the  Lung  Gym.  At  the  beginning  of  the  program,  a 
baseline  was  established  for  each  patient  for  quality  of  life 
(QOL)  and  5  pathophysiologic  indicators.  These  measures 
were  repeated  upon  completion  of  the  core  program  to  deter- 
mine whether  any  significant  subjective  and  objective  improve- 
ment had  occurred. 

A  short,  7-question  QOL  survey  was  used  to  assess  patient 
perceptions  of  their  shortness  of  breath  during  exercise,  under- 
standing of  their  lung  disease  and  medications,  ability  to  exer- 
cise, cope  with  their  illness  and  perform  daily  activities,  and 
overall  QOL  on  a  1  (poor)  to  10  (very  good)  scale.  The  ques- 
tionnaire was  internally  developed  as  a  much  shorter  ver- 
sion of  the  previously  validated  lengthy  questionnaires,  such 
as  St  George's  Respiratory  Questionnaire,^  Chronic  Res- 
piratory Disease  Questionnaire,*  and  Pulmonary  Functional 
Status  and  Dyspnea  Questionnaire,''  covering  similar  topics 
in  greater  detail.  The  questionnaire  was  self  administered, 
and  the  patients  were  allowed  access  to  their  preprogram  scores 
while  they  completed  the  questionnaire  at  the  end  of  the  pro- 
gram. In  conjunction  with  a  6-minute  walk  test,  the  patho- 
physiologic indicators  chosen  for  this  study  were  metabolic 
equivalents  (MET),  pulse  oximetry  saturation  (SpO:),*  rest- 
ing heart  rate  (RHR),  FAL  and  walking  distance.  Standard 
testing  protocols  were  used  as  described  in  texts  about  exer- 
cise testing. '""'- 

The  resource  utilization  data  were  collected  retrospectively, 
2  years  after  the  program  began,  to  further  support  continu- 
ation of  the  program.  Charge  data  for  the  47  patients  in  the 
study  were  retrieved  from  the  HMO's  computerized  billing 
system  for  outpatient  visits  including  laboratory  testing,  hos- 
pital admissions,  emergency  department  visits,  and  home  care 
visits  where  the  primary  diagnosis  was  COPD.  Tlie  data  were 
analyzed  to  determine  average  charges  and  number  of  vis- 
its for  the  group  as  a  whole,  for  the  Lung  Gym  participants 
group  and  for  the  Non-Lung  Gym  group  (ie.  the  29  patients 
who  chose  not  to  participate  in  the  exercise  maintenance  com- 
ponent of  the  program)  for  the  1 2-month  period  prior  to  enter- 
ing the  program  (preprogram)  and  the  12-month  period  after 
completing  the  program  (postprogram).  Data  for  the  7  weeks 
during  which  the  patients  were  in  the  core  program  and  the 
Lung  Gym  visits  were  excluded  from  the  analysis. 

Two-tailed  t  tests  at  an  a  level  of  0.05  were  used  to  test 
for  differences  between  the  preprogram  and  postprogram  ;innu;il 
charges/patient  as  well  as  the  QOL  and  physiologic  indica- 
tors. The  results  were  evaluated  for  the  patients  as  a  whole 
and  for  the  Lung  Gym  group  and  the  Non-Lung  Gym  group. 
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Results 

Figure  I  shows  that  tlie  patients'  perceptions  of  their  QOL 
improved  significantly.  For  6  of  the  7  questions,  including 
a  decreased  shortness  of  breath  during  exertion,  an  increased 
ability  to  exercise  and  perform  daily  activities,  and  an 
increased  understanding  of  their  disease  and  medications  (p 
<  0.01 ),  QOL  improved  significantly.  The  patients  reported 
an  insignificant  increase  in  their  ability  to  cope  with  their 
disease  (p  <  0. 1). 

The  subjective  findings  were  consistent  with  the  fact  that 
3  of  the  5  objective  pathophysiologic  indicators  showed  im- 
provement from  the  ba.seline  (Fig.  2).  MET  increased  sig- 
nificantly (p  <  0.02)  from  2.49  equivalents  at  the  beginning 
of  the  core  program  to  2.72  equivalents  at  the  end.  Sp02 
increased  significantly  (p  <  0.01 )  from  86.7%  to  89.9%,  while 
RHR  improved  (decreased)  significantly  (p  <  0.05)  from  89 
to  84  beats/  min.  FAI  improved  (decreased)  insignificantly 
(p  <  0.2)  from  59%  to  56%  but  remained  in  the  "marked  impair- 
ment" range  of  55-68%  after  the  7  weeks  of  rehabilitation. 
Walking  distance  also  improved  (increased)  insignificantly 
(p<0.1)from  1,147  ft  to  1.274  ft. 

For  the  patients  as  a  whole,  the  postprogram  charges  were 
significantly  decreased  (p  <  0.01 )  when  compared  to  the  pre- 
program charges,  resulting  in  average  decreased  utilization 
charges  of  $939/patient  for  the  12  months  following  completion 


of  the  program,  a  combined  effect  of  significantly  decreased 
charges/visit  (p  <  0.01 )  and  an  insignificant  average  decrease 
of  2.5  charges/year  (Fig.  3).  Of  the  charges  billed  for  these 
patients,  95%  were  related  to  outpatient  visits  and  testing.  The 
average  outpatient  charge  decreased  from  $82.41  preprogram 
to  $63.33  postprogram  (p  <  0.01 ). 

Both  the  Lung  Gym  group  and  the  Non-Lung  Gym  group 
also  had  significantly  decreased  postprogram  charges  (p  <  0.01 . 
Lung  Gym;  p  <  0.05  for  Non-Lung  Gym).  The  Lung  Gym 
group  (Fig.  4A)  realized  a  decrease  of  $778/per  patient  while 
the  Non-Lung  Gym  group  (Fig.  4B)  had  a  decrease  of  $  1 ,038/ 
patient.  Both  groups  experienced  a  55%  decrease  in  charges/ 
patient  per  year  because  the  Lung  Gym  group  had  lower  pre- 
program charges  than  the  Non-Lung  Gym  group. 

Discussion 

We  believe  this  program  is  an  excellent  example  of  the  kinds 
of  activifies  health  care  organizations  should  be  focusing  on: 
investment  in  disease  specific  patient  education/rehabilita- 
tion programs  that  have  been  proven  to  benefit  both  the  patients 
and  the  organization.  TTie  benefits  may  take  more  than  1  bud- 
get cycle  to  realize,  but  they  are  especially  valuable  precisely 
because  of  their  long-term  nature. 

The  findings  in  this  study  support  many  of  the  conclusions 
reached  at  a  1994  National  Institute  of  Health  Pulmonary  Reha- 


Fig.  1 .  The  results  of  the  Quality  of  Life  survey  administered  to  patients  at  the  beginning  and 
upon  completion  of  the  core  7-week  program.  Rated  on  a  scale  of  1  =  poor  to  10  =  very  good, 
the  fill-in-the-blank  survey  questions  were:  1  =  In  general,  my  shortness  of  breath  during  ex- 
ertion is;  2  =  My  understanding  of  my  lung  disease  is;  3  =  My  understanding  of  my  medica- 
tions is;  4  =  In  general,  my  ability  to  exercise  is;  5  =  My  ability  to  cope  with  my  illness  and 
stress  is;  6  =  My  ability  to  do  my  daily  activities  is;  and  7  =  In  general,  my  quality  of  life  is. 
=  preprogram;  H  =  postprogram. 
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Fig.  2.  The  percent  of  change  in  physiologic  indicators  measured 
at  the  beginning  and  upon  completion  of  the  7-week  core  program. 
The  horizontal  black  line  represents  the  baseline  established  at  the 
beginning  of  the  program.  The  bars  represent  the  percentage  of 
change  from  baseline.  The  indicators  were  MET  =  metabolic  equiv- 
alents, SpOj  =  pulse  oximetry  oxygen  saturation  during  exercise, 
RHR  =  resting  heart  rate,  FAI  =  functional  aerobic  impairment,  and 
walking  distance  all  derived  from  a  6-minute  walk  test. 
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Fig.  3.  Preprogram  and  postprogram  charges  per  patient  per  year 
for  the  47  patients  in  the  study  displayed  in  total  and  subtotals  for 
outpatient  visits,  hospital  admissions,  emergency  room  visits,  and 
home  care  visits.  =  preprogram;  ■  =  postprogram.  ER  =  emer- 
gency room. 


bilitation  Workshop  where  participants  suggested  the  use  of 
disease  specific  QOL  indicators  to  possibly  demonstrate  im- 
provement in  patients"  participating  in  a  comprehensive  pro- 
gram even  before  physiologic  improvement  is  detected. "  The 
only  QOL  indicator  in  this  study  that  did  not  improve  sig- 
nificantly was  the  patients"  ability  to  cope  with  the  disease. 
perhaps  a  result  of  this  program"s  lack  of  funding  for  social 
workers  or  spiritual  counselors. 

With  the  increasing  regulatory  pressure  for  health  c;ire  or- 
ganizations to  assess  QOL  improvements,'''  we  believe  de- 
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Fig.  4A.  Preprogram  and  postprogram  charges  per  patient  per  year 
for  the  Lung  Gym  group  (n  =  18)  in  the  study  displayed  in  total  and 
subtotals  for  outpatient  visits,  hospital  admissions,  emergency 
room  visits,  and  home  care  visits.  B.  Preprogram  and  postprogram 
charges  per  patient  per  year  tor  the  Non-Lung  Gym  group  (n  =  29) 
in  the  study  displayed  in  total  and  subtotals  for  outpatient  visits, 
hospital  admissions,  emergency  room  visits,  and  home  care  visits. 
=  preprogram;  H  =  postprogram.  ER  =  emergency  room. 


bate  will  continue  over  the  most  accurate  way  to  measure  such 
a  subjective  indicator.  The  short  survey  used  in  this  study  was 
developed  internally  to  address  the  disease  specific  concerns 
of  this  particular  group  of  patients.  One  study'  suggests  that 
COPD  patients  be  assessed  for  QOL  indicators  in  addition 
to  traditional  clinical  testing.  The  program  should  address 
the  patient's  'fear  of  dyspnea."  This  fear  may  worsen  a  pa- 
tient"s  condition  because  the  patient  may  avoid  exertion,  caus- 
ing mu.scles  to  continue  to  weaken.  There  are  several  instru- 
ments that  have  been  used.''  but  the  debate  continues  over 
whether  to  use  the  usual  general  health  status  questionnaires 
or  whether  disease  specific  surveys  would  be  more  mean- 
ingful.'" The  .Sickness  Impact  Profile  was  found  in  one  study 
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to  correlate  better  with  the  6-minute  walking  distance  than 
any  spirometric  measurements.'^ 

The  traditional  focus  of  the  health  care  industry  on  objec- 
tive clinical  indicators  has  resulted  in  a  vast  array  of  standard 
accepted  methodologies  for  assessing  improvements  in  health. 
While  these  measures  continue  to  be  useful,  it  is  clear  that  they 
will  have  to  be  combined  with  QOL  and  utilization  measures 
as  the  health  care  industry  continues  to  evolve  in  response  to 
patient  pressure  for  satisfaction,  payer  pressure  for  reduced 
costs,  and  regulatory  pressure  for  proof  of  quality. 

Although  it  seemed  that  the  Non-Lung  Gym  group  had 
a  larger  decrease  in  costs,  the  fact  that  both  the  Lung  Gym 
and  the  Non-Lung  Gym  groups  demonstrated  significant  im- 
provement supports  the  efficacy  of  the  7-week  core  com- 
ponent of  the  program  at  least  through  the  first  year  after  com- 
pletion. This  may  have  been  due  to  the  Lung  Gym  group's 
being  more  compliant,  less  ill,  and/or  better  able  to  afford 
the  Lung  Gym  fees.  Such  behavioral,  severity  of  illness,  and 
socioeconomic  factors  were  beyond  the  scope  of  this  study. 
Furthermore,  ongoing  exercise  training  has  been  recom- 
mended to  avoid  loss  of  improved  muscle  function  and  work 
performance  and  prolong  the  benefits  derived  from  reha- 
bilitation of  COPD  patients. ""  Longer  term  differences 
between  the  groups  remain  to  be  studied. 

Measuring  utilization  and  calculating  savings  is  perhaps 
the  most  challenging  aspect  of  the  new  frontier  in  health  ciire. 
Because  health  care  is  a  service  industry,  it  is  difficult  to  iden- 
tify all  the  actual  costs  associated  with  providing  certain  treat- 
ments. Complicating  the  task  is  the  fact  that  the  health  care 
industry  has  not  traditionally  been  concerned  with  control- 
ling costs  or  keeping  track  of  them.  Billing  systems  have  been 
designed  to  accommodate  a  FFS  system  ba.sed  on  exact  cod- 
ing and  specific  reimbursements  for  each  service  or  diagnosis. 
Chaige  data  were  used  in  this  study  because  actual  costs  were 
unavailable.  A  more  thorough  analysis  would  have  been  based 
on  actual  costs  of  the  progiam  including  estimates  of  utilization 
savings  in  other  areas  where  COPD  was  the  secondary  diag- 
nosis. Other  important  considerations  are  the  revenue  that  could 
be  generated  by  offering  the  program  to  FFS  patients,  the  value 
of  the  patients'  improved  QOL,  the  effect  of  improved  care 
on  customer  retention,  membership  stability,  and  the  pricing 
structure  of  HMO  products,  and,  ultimately,  the  financial 
"health'  of  the  health  ciire  organization  considering  an  invest- 
ment in  a  program  for  pulmonary  rehabilitation. 

This  program  was  designed  and  administrated  by  a  mas- 
ter" s-level  exercise  physiologist  and  2  registered  respiratory 
therapists  using  1 ,  100  sq  ft  of  space  for  5  ergonometers,  5  tread- 
mills, and  2  upper  body  ergonometers.  The  equipment  cost 
approximately  $22,000  plus  the  cost  of  a  set  of  free  weights 
(I,  2,  3,  and  5  lb),  a  scale,  liquid  oxygen,  stopwatches,  and 
a  television.  A  quarter  mile  walking  track  was  already  avail- 
able for  walking  tests  and  Lung  Gym  exercises.  For  1996.  oper- 
ating expenses  for  the  program  were  around  $74,000  result- 
ing in  a  short-temi  profit  margin  of  -30'7f  but  a  long-term  profit 


margin  of  30%  which  includes  the  I -year  postprogram  uti- 
lization savings  but  excludes  any  reimbursements  from  the 
HMO.  FFS  patients  contributed  an  average  revenue  of  $2,326/ 
patient,  while  HMO  patients  contributed  an  average  revenue 
of  $161  each  in  co-payments  and  Lung  Gym  payments. 

Previous  studies  of  utilization  have  focused  on  the  dura- 
tion and  cost  of  hospital  admissions  for  COPD  patients' "•  result- 
ing in  estimates  of  savings  at  $  1 ,243  to  $3,8 1 7/patient  per  year. '" 
As  the  health  care  industry  continues  to  evolve  away  from 
the  FFS  model  of  hospital-ba.sed  care  towards  the  HMO  model 
of  outpatient-based  care  with  an  emphasis  on  prevention  and 
cost  control,  more  research  is  needed  in  the  area  of  outpatient 
utilization,  perhaps  including  pharmacy  costs  which  were  not 
addressed  in  this  study. 

Conclusions 

Overall,  this  study  shows  that  improved  QOL  and  phys- 
iologic functioning  can  result  in  decreased  outpatient  utilization 
for  this  patient  population.  This  pulmonary  rehabilitation  pro- 
gram has  been  shown  to  be  significantly  beneficial  to  both 
the  patients,  subjectively  and  objectively,  and  to  the  health 
care  organization.  Even  without  the  continuation  of  their  reha- 
bilitation that  the  Lung  Gym  offers,  patients  do  benefit  sig- 
nificantly from  the  program,  at  least  within  the  first  12  months 
after  completion  of  the  core  component.  The  benefits  of  such 
a  program  do  not  appear  to  be  of  only  a  short-term  nature.  Fur- 
ther study  of  this  patient  group  or  others  like  it  is  needed  to 
demonstrate  longer  term  benefits  and  savings. 
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—  Foreword  — 

The  National  Lung  Health  Education  Program: 

A  New  Frontier  for  Respiratory  Care  Professionals 


The  National  Lung  Health  Education  Program  (NLHEP) 
is  a  new  health  care  initiative  for  America.  NLHEP  aims  to 
identify  smokers  and  patients  with  respiratory  symptoms  who 
are  just  beginning  to  develop  airflow  obstruction  and  are  on 
the  pathway  to  symptomatic  chronic  obstructive  pulmonary 
disease  (COPD). 

The  scientific  foundations  for  NLHEP  are  found  in  the  Lung 
Health  Study.'  Briefly,  the  Lung  Health  Study  (LHS)  iden- 
tified nearly  6,000  people  with  mild  degrees  of  airflow  obstruc- 
tion (mean  age  48.5  ±  6.8  years,  forced  expiratory  volume  in 
the  first  second  [FEVi]  of  forced  vital  capacity  [FVC]  63% 
±  5.5%).  The  purpose  of  the  LHS  was  to  study  strategies  that 
could  reduce  the  rate  of  decline  in  airflow  obstruction  as  judged 
by  raV].  In  brief,  those  patients  who  succeeded  in  stopping 
smoking  (22%)  throughout  the  5-year  follow-up  had  an  ini- 
tial small  improvement  in  FEV|  followed  by  a  very  slight 
decline,  resulting  in  essentially  no  losses  in  FEVi  at  the  end 
of  the  5-year  follow-up.  By  contrast,  the  patients  who  con- 
tinued to  smoke  within  the  5-year  period  (78%)  had  more  rapid 
rates  of  decline  but  were  still  not  in  the  symptomatic  range 
of  COPD.  Patients  who  were  randomized  to  receive  ipratropium 
bromide  showed  a  bronchodilator  effect  throughout  the  5  years 
of  the  study,  but  there  was  no  change  in  baseline  FEV\.  Another 
study,  however,  drew  quite  different  conclusions,  showing 
an  improvement  in  FEV].- 

An  important  outcome  of  the  LHS  was  the  cause  of  death 
which  included  lung  cancer  (n  =  57),  heart  attack  and  stroke 
(n  -  37),  and  all  other  causes  of  death  including  other  smok- 
ing-related  cancers.  It  is  interesting  that  no  patient  died  of 
COPD  during  the  LHS  for  the  simple  reason  that  they  had  not 
yet  reached  the  symptomatic  range  of  FEV  and  the  stage  of 
disease  characterized  by  premature  mortality.  Thus,  the  LHS 
clearly  showed  that  spirometric  abnormalities  are  a  surrogate 
marker  for  death  from  other  major  diseases.'  This  fact  has  actu- 
ally been  well  known  since  the  Framingham  Study.  In  fact, 
spirometric  abnormalities  predict  all-cause  mortality.'* 

NLHEP  is  directed  to  all  primary  care  professionals  includ- 
ing respiratory  therapists,  physician  assistants,  nurse  prac- 
titioners, and  primary  care  physicians.  The  aim  of  NLHEP 
is  to  reach  all  smokers  and  patients  with  common  respiratory 
symptoms  of  dyspnea,  cough,  sputum,  and  wheeze,  who  are 


already  on  the  pathway  to  developing  COPD  but  do  not  know 
this.  In  this  regard,  the  respiratory  care  professional  will  likely 
play  a  key  role.  The  major  challenge  in  NLHEP  is  to  put 
spirometers  in  the  hands  of  all  primary  health  providers  and 
to  promote  accurate  use  of  these  devices.  Respiratory  care  prac- 
titioners are  knowledgeable  in  spirometry  and  in  teaching  proper 
spirometer  techniques.  It  is  hoped  that  the  respiratory  care  pro- 
fessional can  promote  the  widespread  use  of  spirometry  in 
all  physician  and  other  health  care  provider  offices. 

One  of  the  challenges  of  NLHEP  was  to  convince  indus- 
try to  develop  a  new  generation  of  spirometers  that  are  accu- 
rate, user  friendly,  essentially  maintenance  free  with  easy  cal- 
ibration, and  low  in  cost.  This  was  quite  a  challenge.  However, 
at  this  writing  at  least  3  spirometer  companies  have  met  the 
challenge  to  develop  such  simple  devices  that  give  direct  read- 
out of  FEVi,  FVC,  and  the  ratio  between  the  two.  The  capa- 
bility of  printing  out  volume-time  and  flow-volume  curves 
is  an  option,  as  is  the  level  of  memory  for  the  spirometer.  The 
office  spirometer  must  become  as  ubiquitous  as  the  sphyg- 
momanometer for  NLHEP  to  succeed. 

NLHEP  is  sponsored  by  the  American  Association  for  Res- 
piratory Care,  the  American  Association  for  Cardiovascular 
and  Pulmonary  Rehabilitation,  the  American  College  of  Chest 
Physicians,  the  American  Thoracic  Society,  the  American  Col- 
lege of  Physicians,  and  the  Society  of  General  Internal  Med- 
icine. Government  sponsors  are  the  Lung  Division  of  the  Na- 
tional Heart,  Lung,  and  Blood  Institute,  the  National  Cancer 
Institute,  and  the  National  Institute  of  Occupational  Safety 
and  Health.  Thus,  both  powerful  societal  and  govemment  agen- 
cies are  allies  for  a  common  purpose. 

In  some  ways,  NLHEP  is  patterned  after  the  National  Hyper- 
tension, National  Cholesterol,  and  National  Asthma  Educa- 
tion Programs.  Certainly  these  3  initiatives  have  had  a  major 
impact  on  the  health  of  this  country  and  have  been  particu- 
larly notable  for  the  reduction  in  heart  attack  and  smoking  due 
to  the  control  of  major  risk  factors  in  cardiovascular  diseases. 
The  impact  of  the  National  Asthma  Education  Program  is  just 
being  evaluated. 

NLHEP,  however,  has  an  opportunity  that  goes  beyond 
these  previous  health  care  initiatives.  Because  spirometric 
abnormalities  are  predictive  of  the  risk  of  death  from  all  causes 
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and.  most  particularly,  lung  cancer,  heart  attack,  stroke.  COPD, 
and  other  smoking-related  cancers,  the  spirometer  becomes 
the  key  instrument  in  finding  patients  for  whom  smoking  ces- 
sation is  an  absolute  must.  It  is  fortunate  that  new  knowledge 
concerning  smoking  cessation,  new  phamiacologic  agents  using 
various  forms  of  nicotine  replacements,  and  other  pharma- 
cologic agents  including  buspirone''  and  bupropion''  can  form 
an  effective  armamentarium  that  theoretically,  at  least,  could 
result  in  50%  of  smokers  succeeding  in  sustained  smoking 
cessation.  Thus,  NLHEP  could  be  a  major  health  care  initiative 
that  will  go  far  beyond  the  challenge  of  COPD. 

COPD.  however,  is  the  most  rapidly  rising  cause  of  death — 
now  ranking  number  4  with  an  estimated  1 10.000  predicted 
deaths  in  1998  alone.  COPD  alone  is  the  only  disease  among 
the  top  10  that  continues  to  rise.  Thus.  COPD  is  a  challenge 
for  all  health  professionals,  and  the  NLHEP  offers  a  great  new 
frontier  for  the  respiratory  care  professional 
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and  Preventing  COPD  and  Associated  Diseases 

The  National  Lung  Health  Education  Program 

The  National  Lung  Health  Education  Program  Executive  Committee'' 


1.  Background 

In  this  issue  of  RESPIRATORY  CARE,  the  following  doc- 
ument is  the  resource  for  a  new  national  health  care  initiative 
that  is  aimed  at  preventing  or  forestalling  premature  morbidity 
and  mortality  from  chronic  obstructive  pulmonary  disease 
(COPD)  and  related  disorders.  COPD  is  now  the  fourth  most 
common  cause  of  death  in  the  United  States  and  accounted 
for  more  than  105.000  deaths  in  1997.  COPD  is  the  only  major 
disease  that  is  rising  in  prevalence  and  mortality;  all  other  major 
causes  of  death  are  declining.  Abnormal  spirometry  is  a  marker 
for  not  only  COPD.  but  also  for  risk  of  lung  cancer,  heart  attack, 
and  stroke,  as  was  learned  from  the  Lung  Health  Study.' 

This  is  a  major  new  education  program,  known  as  the 
National  Lung  Health  Education  Program  (NLHEP).'  NLHEP 
is  aimed  at  a  broad  audience  of  clinicians  who  are  in  daily 
contact  with  smokers  and  people  with  chronic  pulmonary 
symptoms.  These  clinicians  include  respiratory  therapists,  pri- 
mary care  physicians,  and  other  front-line  health  care  providers 
such  as  physician  assistants,  nurse  practitioners,  and  others. 
This  document  is  intended  primarily  for  this  audience.  It  offers 
in-depth  advice  on  the  early  identification  and  intervention 
in  COPD  and  related  disorders.  It  also  offers  specific  sug- 
gestions for  the  management  of  symptomatic  patients  with 
COPD.  It  is  estimated  that  today  (1998),  approximately 
200,000  primary  care  health  providers  see  the  great  major- 
ity of  smokers  at  risk  of  COPD  and  related  disorders  in  their 
offices  and  clinics  each  day.  These  professionals  are  more 
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likely  to  be  contacted  by  patients  who  smoke  than  are  spe- 
cialists. Every  office  visit  is  an  opportunity  to  offer  and  encour- 
age smoking  cessation. 

It  has  been  estimated  that  10%  of  smokers  see  a  primary 
care  clinician  at  least  once  each  year  for  some  reason.-  The 
regular  review  of  the  smoking  and  brief  symptom  history,  as 
well  as  use  of  the  simple  office  spirometer,  will  identify  pa- 
tients who  could  be  saved  from  late  symptomatic  stages  of 
COPD  by  smoking  cessation  and  other  interventions.  The  key 
to  diagnosis  of  all  stages  of  COPD  is  simple  spirometric  mea- 
surements which  can  and  should  be  used  regularly  in  all  pa- 
tients at  risk. 


©  1997  American  College  of  Chest  Physicians.  Reprinted,  with  permis- 
sion, from  Chest  l997;ll3(2Suppl);123S-l63S. 


tThe  National  Lung  Health  Education  Program  (NLHEP)  is  a  new  na- 
tional health-care  initiative  aimed  at  early  diagnosis  and  intervention  in 
COPD  and  related  disorders.  The  NLHEP  is  designed  to  reach  all  primary 
care  practitioners  and  the  patients  they  serve  in  a  massive  public  health 
campaign  for  all  smokers,  former  smokers,  and  any  patient  with  pulmon- 
ary symptoms.  The  development  of  simple,  practical,  handheld  spirome- 
ters will  provide  a  new  instrument  to  complement  established  pulmonary 
function  testing  so  that  all  patients  can  "Test  Your  Lungs/Know  Your 
Numbers,"  which  is  the  battle  cry  of  NLHEP. 

The  American  College  of  Chest  Physicians  (ACCP)  has  formed  an 
alliance  with  NLHEP  and  in  turn  will  coordinate  the  supporting  efforts  of 
all  other  sponsors  including  the  American  College  of  Physicians.  Ameri- 
can Thoracic  Society,  Society  of  General  Internal  Medicine.  American 
Association  for  Respiratory  Care,  and  American  Association  for  Cardio- 
vascular and  Pulmonary  Rehabilitation.  Government  sponsorship  is  from 
the  Lung  Division  of  the  National  Heart.  Lung,  and  Blood  Institute,  the 
National  Cancer  Institute,  and  the  National  Institute  of  Occupational 
Safety  and  Health.  Together,  medical  professional  societies  and  govern- 
mental agencies  will  join  forces  to  curb  the  rise  of  COPD,  now  the  fourth 
most  common  cause  of  death  and  the  only  major  cause  of  death  that  is  ris- 
ing today.  The  NLHEP/ ACCP  alliance  is  timely  and  follows  on  the  heels 
of  the  President's  new  initiative  designed  to  control  tobacco  abuse  among 
teenagers.  This  "strategic  alliance"  is  well-positioned  for  success  in  pre- 
venting smoking,  stopping  smoking,  and  identifying  patients  on  the  path- 
way to  premature  morbidity  and  mortality  from  COPD  and  related  disor- 
ders. The  NLHEP  resource  document,  authored  by  Executive  Committee 
members  of  NLHEP.  and  sponsored  by  The  Chest  Foundation,  was  pub- 
lished in  the  February  1998  supplement  to  CHEST.  For  additional  infor- 
mation, contact  David  Eubanks.  EdD,  Vice  President,  Education  and  Spe- 
cial Projects,  or  Mary  Katherine  Krause,  Associate  Vice  President, 
Education  at  (847)  498- 1 400  or  e-mail  deubanks  (Scheslnet.org. 
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2.  Introduction 

The  drama  that  surrounds  sudden  and  hfe-threatening  ill- 
ness such  as  heart  attack  and  stroke  has  resulted  in  the  com- 
bined efforts  of  the  public,  primary  care,  and  specialist  physi- 
cians to  devise  effective  strategies  for  prevention  or  early 
treatment  of  these  common  disabling  and  often  fatal  diseases. 
By  contrast,  the  same  "call  to  action"  is  not  present  in  COPD. 
Accordingly,  early  and  aggressive  preventive  management 
has  not.  thus  far.  been  given  the  same  urgent  priority.  This 
may  be  due  largely  to  the  lack  of  compelling  symptoms  or 
no  symptoms  at  all  during  years  of  progressive  loss  of  lung 
function  on  the  pathway  to  disabling  dyspnea  and  prema- 
ture mortality  from  acute  and  chronic  respiratory  failure. 

The  major  reduction  in  premature  morbidity  and  mortality 
from  heart  attack  and  stroke  can  be  attributed  to  an  increase 
in  physician  and  public  awareness  of  the  role  of  undetected 
and  undertreated  hypertension  and  high  blood  cholesterol 
levels  as  major  risk  factors  in  these  lethal  or  disabling  car- 
diovascular disease  states.  Recent  evidence  has  demonstrated 
that  during  the  two  decades  1971  to  1991,  patients"  aware- 
ness of  hypertension  has  increased  markedly  from  51  to  84%.'" 
Concomitantly,  the  percentage  of  patients  treated  for  hyper- 
tension increased  from  36  to  83%,  although  the  achievement 
of  ideal  BP  (blood  pressure)  has  not  been  very  satisfactory, 
ie,  only  21%.'  Still,  most  patients  are  aware  of  "their  num- 
bers" and  can  usually  recite  their  usual  levels  of  both  sys- 
tolic and  diastolic  BP  to  health  care  workers,  family,  and 
friends.  Most  can  name  the  antihypertensive  medication(s) 
that  they  take  and  many  are  aware  that  smoking,  excess  alco- 
hol, and  overweight  along  with  excessive  sodium  and  fat  con- 
sumption are  risk  factors  for  hypertension  and  related  heart 
attack  and  stroke.  Most  patients  are  also  aware  of  the  "choles- 
terol numbers"  and  recognize  the  difference  between  "bad" 
(low  density)  lipoproteins  and  "good"  (high  density)  lipopro- 
teins. A  major  reduction  in  cholesterol  levels  during  the  past 
30  years  through  diet,  weight  loss,  and  medications  has  also 
played  an  important  role  in  reducing  the  prevalence  of  heart 
attack  and  stroke."* 

Certainly  a  reduction  in  smoking  prevalence,  which  began 
with  the  first  Surgeon  General's  Report  on  the  health  haz- 
ards of  smoking  in  1964,  has  played  an  important  role  in 
reducing  the  morbidity  and  mortality  of  heart  attack  and  stroke. 
The  control  of  these  major  cardiovascular  risk  factors  today 
forms  the  basis  of  early  identification  of  life-threatening  abnor- 
malities at  a  time  when  preventive  measures  can  be  insti- 
tuted. Improvements  in  the  management  of  symptomatic 
ischemic  and  thrombotic  cardiovascular  disease  have  also 
contributed  to  a  reduction  in  heart  attack  and  stroke.  These 
advances  can  be  attributed  in  large  part  to  advances  in  under- 
standing the  causes,  pathogenesis,  diagnosis,  and  treatment 
of  cardiovascular  diseases  and  to  national  health  care  edu- 
cation programs  sponsored  by  the  National  Heart,  Lung,  and 
Blood  Institute. 


In  the  field  of  pulmonary  medicine,  a  major  National  Asth- 
ma Education  Prevention  Program  has  also  aroused  both 
physician  and  patient  awareness  of  the  nature  of  asthma  and 
how  early  treatment  can  prevent  the  loss  of  quality  of  life 
or  even  prevent  fatal  attacks.'  This  progress  has  resulted  from 
a  shift  of  emphasis  away  from  the  use  of  bronchodilating 
agents  alone  to  new  strategies  in  preventive  management 
aimed  at  suppressing  the  inflammatory  component  of  dis- 
ease. Thus,  anti-inflammatory  agents  administered  by  the 
inhaled  route  have  achieved  the  status  of  tlrst-line  or  cor- 
nerstone drugs  in  asthma  maintenance  management.''  There 
is  also  a  growing  consensus  on  strategies  for  the  manage- 
ment of  severe  exacerbations  of  asthma.*  A  global  initiative 
for  asthma  identification  and  management  has  been  devel- 
oped in  conjunction  with  European  physicians  and  those  from 
elsewhere  in  the  world.'*  Utilization  of  home  peak  flow  mea- 
surements has  added  a  new  dimension  to  the  monitoring  of 
variations  in  airflow  as  an  index  of  asthma  stability  and  sever- 
ity and  responses  to  bronchoactive  drugs. 

Unlike  the  ubiquitous  use  of  the  sphygmomanometer  in 
the  offices  and  clinics  of  virtually  all  health  care  providers 
and  in  drug  stores  and  grocery  stores,  today  there  is  only  limit- 
ed use  of  simple  spirometric  measurements  for  the  detec- 
tion of  asymptomatic  stages  of  COPD  or  to  gain  objective 
measures  of  severity  in  symptomatic  patients,  as  well  as  to 
document  responses  to  therapy.  Very  few  patients  with  COPD 
know  the  importance  of  testing  their  lungs  or  can  recite  "their 
numbers"  for  FEVi  (forced  expiratory  volume  in  the  first 
second)  and  FVC  (forced  vital  capacity). 

With  publication  of  the  results  of  the  Lung  Health  Study, 
a  new  scientific  basis  for  early  identification  of  and  inter- 
vention in  COPD  has  now  been  established.'  Several  key 
points  should  be  specified.  Identification  of  mild  but  clin- 
ically significant  airflow  abnormalities  in  a  young  to  mid- 
dle-aged population  is  possible  by  spirometry.  The  exces- 
sive rate  of  decline  in  FEVi  over  5  years  can  be  virtually 
stopped  by  smoking  cessation,  compared  with  accelerated 
losses  in  FEV  i  in  continuing  smokers.  Of  paramount  impor- 
tance is  the  fact  that  even  mild  airflow  abnormalities  sig- 
nal a  high  risk  of  death  from  lung  cancer,  heart  attack,  and 
stroke.  Thus,  it  appears  that  the  progress  of  these  major  dis- 
eases often  can  also  be  reduced  by  smoking  cessation.  In 
the  Lung  Health  Study,  only  22%  of  patients  randomized 
to  special  care  succeeded  in  stopping  smoking  for  the  full 
5  years  of  the  study,  only  5%  were  successful  if  randomly 
assigned  to  usual  care.' 

Thus,  prevention  and  management  of  COPD  must  go  be- 
yond smoking  cessation,  although  treeing  patients  fk)m  tobacco 
use  should  always  be  the  first  priority.  Today  a  large  arma- 
mentarium of  therapeutic  and  preventive  agents  is  available 
to  deal  with  both  asymptomatic  and  symptomatic  patients  with 
COPD.  These  therapies,  along  with  smoking  cessation,  must 
first  be  offered  and  supervised  by  primary  care  physicians 
and  other  "front-line"  health  care  providers  working  in  part- 
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nership  with  the  educated  patient.  How  these  treatment  options 
can  be  applied  is  covered  in  the  pages  that  follow. 

As  this  new  initiative,  the  NLHEP.  develops  and  evolves, 
it  is  likely  that  a  worldwide  consensus  on  COPD  identifi- 
cation and  management  will  follow.''  This  document  ush- 
ers in  a  new  effort  and  era  in  the  identification  and  treatment 
of  early  stages  of  COPD  and  associated  diseases. 

3.  Deflnitions 

COPD  is  an  all-inclusive  and  nonspecific  term  that  refers 
to  a  defined  set  of  breathing-related  symptoms:'""  chronic 
cough,  expectoration,  varying  degrees  of  exertional  dyspnea, 
and  a  significant  and  progressive  reduction  in  expiratory  air- 
flow. Most  patients  with  COPD  are  smokers.  This  airflow 
abnormality  does  not  show  major  reversibility  in  response  to 
pharmacologic  agents.  Hyperinflation  and  a  reduced  diffusing 
capacity  may  be  present.  Inflammatory  damage  to  both  air- 
ways (asthmatic  and  chronic  bronchitis)  and  alveoli  (emphy- 
sema) are  found  at  postmortem  examination. 

COPD  is  an  umbrella  term  used  to  encompass  several  more 
specific  respiratory  diagnoses  that  may  occur  individually  or 
in  any  combination.  The  other  terms — chronic  obstructive  air- 
ways disease,  chronic  obstructive  lung  disease,  chronic  air- 
flow (or  airways)  obstruction,  and  chronic  airflow  limitation — 
all  refer  to  the  same  disorder.  The  specific  components  within 
the  COPD  designation  are  chronic  bronchitis,  emphysema, 
and  asthmatic  bronchitis.  Overlaps  are  common. 

4.  Pathophysiology/Risk  Factors 

Pathophysiology 

Limitation  of  airflow  can  result  from  several  pathophys- 
iologic mechanisms.'-  '"^  Contraction  of  airway  smooth  mus- 
cle can  narrow  airways  and  obstruct  airflow.  This  mechanism 
likely  plays  an  important  role  in  asthma  and  may  also  con- 
tribute to  airflow  obstruction  in  other  forms  of  COPD.  Nar- 
rowing of  airways  can  also  be  affected  by  inflammation,  edema, 
and  peribronchiolar  fibrosis  that  can  both  distort  and  narrow 
the  airways. '^^  Mechanisms  that  cause  these  inflammatory 
changes  may  be  different  from  the  cytokine-mediated  inflam- 
matory changes  in  asthma  airways.  It  is  a  fact  that  smoking 
causes  these  changes,  probably  via  elastase  and  oxidative  mech- 
anisms, but  the  details  are  not  precisely  known.  Destruction 
of  alveolar  walls  and  loss  of  elastic  recoil  are  the  defining  fea- 
tures of  emphysema.  "■'^■'^''  As  a  result,  both  driving  pressure 
and  intraluminal  pressure  maintaining  the  patency  of  small 
airways  are  reduced.  This  may  play  a  particularly  important 
role  in  patients  with  severe  disease.'*  '^"  Finally,  the  airways 
may  be  occluded  by  secretions.  While  this  mechanism  may 
not  contribute  to  fixed  airflow  obstruction,  secretions  gen- 
erally play  a  prominent  role  in  acute  exacerbations  of  both 
asthma  and  chronic  bronchitis. 


Risk  Factors 

Certain  risk  factors  besides  smoking  have  been  identified 
for  COPD.  Genetic  background  predisposes  some  individ- 
uals to  the  development  of  asthma.  Genetic  deficiency  of  a- 
I  -protease  inhibitor  contributes  importantly  to  the  develop- 
ment of  emphysema  in  a  small  percentage  of  patients."  Family 
clustering  of  COPD  also  exists  in  the  absence  of  the  a-l-anti- 
protease  deficiency  state.'* 

Cigarette  smoke  plays  a  prominent  role  and  is  undoubt- 
edly the  major  risk  factor  for  the  development  of  emphysema 
and  chronic  bronchitis.  It  is  likely  that  tobacco  smoke  can  con- 
tribute to  the  development  of  COPD  through  several  related 
mechanisms.  For  example,  many  of  the  more  than  4,(XX)  com- 
ponents of  cigarette  smoke  are  active  oxidants.  These  species 
can  oxidize  the  methionyl  residue  at  the  active  site  of  an  a- 
I -protease  inhibitor,  resulting  in  an  acquired  form  of  protease 
inhibitor  function.'''  Components  of  smoke  can  also  activate 
complement  and  inflammatory  cells-"  and  may  be  able  to  inhibit 
lung  repair  mechanisms.-' 

Other  exposures  may  also  play  a  role.  Occupational  expo- 
sures to  dusts  and  some  fumes  are  important  factors  con- 
tributing to  chronic  bronchitis.  The  clinical  importance  of  coal 
dust  exposure  has  been  carefully  studied  in  British  miners. -- 
There  was  no  evidence  of  synergism  between  smoking  and 
dust  exposure. 

Other  contributing  factors  in  COPD  include  air  pollution, 
childhood  respiratory  tract  infections,  and  nonspecific  bronchial 
hyperreactivity.  These  factors  have  been  discussed  in  great 
detail  in  a  most  comprehensive  chapter  by  Buist  and  Vollmer.-' 

Grain  dust  exposure  has  also  been  established  as  a  risk 
factor  in  COPD.  both  in  smokers  and  nonsmokers.  Some  of 
the  best  studies  came  from  Canada.-''The  mechanisms  appear 
to  be  both  immunologic  and  nonimmunologic;  bronchial  hy- 
perresponsiveness  is  quite  prevalent  after  grain  dust  expo- 
sure in  susceptible  individuals.  Endotoxins,  mites,  and  fungi 
may  also  be  responsible  for  the  effect  on  airflow  obstruc- 
tion and  bronchospasm.-'' 

Air  pollution  has  been  causally  linked  with  COPD,  but  its 
role  has  been  considered  minor  as  compared  with  that  of  smok- 
ing. Bates--''  produced  some  of  the  most  convincing  evidence 
in  his  study  of  veterans  with  equal  smoking  histories  in  four 
Canadian  cities.  Three  cities  had  significant  air  pollution  and 
one  (Winnipeg)  was  relatively  free  of  air  pollution.  Chronic 
bronchitis  was  more  prevalent  in  the  polluted  than  the  non- 
polluted  cities.-'  Another  report  related  photochemical  oxi- 
dants and  multiple  primary  air  pollutants  such  as  sulfur  diox- 
ide particles  and  hydrocarbons  to  chronic  respiratory  symptoms 
and  pulmonary  function  abnormalities  in  both  smokers  and 
nonsmokers.-''  Many  more  references  to  the  association  between 
air  pollution  and  COPD  have  been  made.-' 

Respiratory  symptoms  have  been  related  to  the  use  of  sev- 
eral domestic  cooking  fuels,  such  as  kerosene  and  other  fuels 
in  India,-''  and  wood  burning  for  cooking  and  heating  in  Bogota, 
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Columbia.-*'  Indoor  tobacco  smoke  pollution  has  been  shown 
to  have  adverse  effects  on  pulmonary  function  in  children  and 
adolescents.-''  A  deleterious  effect  of  low  socioeconomic  sta- 
tus was  found  in  studies  that  controlled  for  smoking  inten- 
sity, but  the  effect  on  pulmonary  function  was  weak  as  com- 
pared with  smoking."* 

A  unique  and  comprehensive  study  on  the  epidemiology, 
course,  and  prognosis  of  COPD  gave  evidence  of  childhood 
respiratory  infections  as  a  risk  factor  in  COPD."  The  pres- 
ence of  repeated  childhood  respiratory  infections  was  associat- 
ed with  relatively  mild  impairment  in  ventilatory  impairment 
in  young  adults.  Such  patients  demonstrated  an  accelerated 
rate  of  decline  in  lung  function  with  advancing  years  and 
cigarette  use.  It  is  possible  to  conclude  from  this  study  that 
damage  to  young  developing  airways  sets  the  stage  for  more 
aggressive  injury  from  tobacco  smoke  in  later  years."  '- 

Reports  on  the  association  between  alcohol  consumption 
and  the  prevalence  of  COPD  vary.  Heavy  alcohol  consumption 
was  associated  with  respiratory  symptoms  and  reduced  lung 
function  in  the  study  by  Lebowitz,"  even  when  controlled 
for  smoking.  But  smoking  was  judged  to  be  a  far  more  impor- 
tant risk  factor.  The  effect  of  passive  smoking  would  also  have 
to  be  considered  in  any  heavy  drinker,  smoker  or  not,  who 
consumed  his  or  her  favorite  beverage  in  heavily  tobacco- 
polluted  bars  or  restaurants.  By  contrast,  no  association 
between  alcohol  consumption  and  COPD  was  found  in  the 
study  by  Higgins  et  al.''* 

A  carefully  designed  and  administered  questionnaire,  along 
with  biochemical  te.sts,  has  shown  a  much  lower  food  intake 
and  serum  levels  of  the  major  antioxidant  vitamins  in  smok- 
ers as  compared  with  nonsmokers.''  Because  oxidant  injury 
is  believed  to  be  one  of  the  mechanisms  of  alveolar  and  air- 
way damage,  perhaps  a  deficit  in  antioxidants  in  food  could 
be  a  risk  factor.  If  so.  this  could  be  an  important  factor  in 
the  developinent  of  COPD  in  areas  of  the  world  where  mal- 
nutrition is  prevalent.  New  evidence  relates  a  low  intake  of 
vitamins  C  and  E  (alpha  tocopherol)  to  a  reduction  in  FEV| 
in  elderly  people."" 

While  there  are  several  clearly  defined  risk  factors  that  pre- 
dispose to  the  development  of  COPD,  not  all  individuals  with 
similar  exposures  develop  disea.se.  It  is  unclear,  at  present, 
why  only  10  to  20%  of  cigarette  smokers  (of  one  pack  per  day 
or  more),  for  example,  will  eventually  develop  clinically  sig- 
nificant airflow  limitation.  Airflow  limitation  generally  pro- 
gresses slowly  over  an  extended  period  of  time."  Individu- 
als who  have  developed  airflow  limitation,  however,  are  clearly 
at  risk  to  continue  to  lose  function  and  to  develop  clinically 
significant  disease.  This  prolonged  natural  history  presents 
the  opportunity  of  asymptomatic  case  identification  and  inter- 
vention. It  is  rational,  therefore,  to  attempt  to  identify  such 
individuals  by  the  use  of  screening  spirometric  measures.  Sim- 
ple tests  such  as  measurement  of  FVC  and  FEVi  can  easily 
be  performed  with  simple  equipment  in  any  physician's  office. 
Results  of  such  tests  may  be  abnormal  for  a  number  of  rea- 


sons, but  reduced  function  is  clearly  associated  with  an  increase 
in  mortality  from  all  causes.'^  Serial  determinations  of  spirom- 
etry findings,  therefore,  should  be  regarded  as  part  of  routine 
general  screening  that  offers  patients  a  number  of  potential 
benefits.  In  this  regard,  detection  of  reduced  expiratory  air- 
flow can  be  used  as  an  educational  tool  to  improve  smoking 
cessation  rates.''' 

5.  Magnitude  of  the  Problem 
and  Socioeconomic  Differences 

In  the  United  States,  COPD  is  the  fourth  leading  cause  of 
death  after  heart  disease,  cancer,  and  stroke.""'  These  diseases 
are  present  in  nearly  16  million  persons,  and  in  1993.  there 
were  >  300.000  hospitalizations.  14  million  physician  office 
visits,  and  neiu"ly  96.(X)0  deaths  from  COPD.  excluding  asthma 
(Tables  I  and  2).  Prevalence  and  mortality  have  been  increas- 
ing appreciably  and  in  contrast  to  many  leading  chronic  dis- 
eases."" As  life  expectancy  increases,  greater  prevalence  and 
mortality  from  COPD  are  likely.  The  main  diagnostic  com- 
ponents of  COPD  are  emphyserna  and  chronic  obstructive 
bronchitis.  Emphysema,  the  more  serious,  is  a  particularly 
disabling  and  progressive  disease.  Chronic  obstructive  bron- 
chitis is  highly  prevalent  and  a  major  cause  of  restricted  activ- 
ity, chronic  disability,  and  lost  productivity  from  youth  to  old 
age.  In  1993,  morbidity  and  mortality  from  COPD  cost  the 
nation  $14.7  billion  in  medical  care  expenditures,  $6.1  bil- 
lion for  hospital  care,  $4.4  billion  for  professional  services, 
$2.5  billion  for  drugs,  $  1 .5  billion  for  nursing  home  care,  and 
$1.0  billion  for  home  care.""  "^'^ 

"Chronic  obstructive  pulmonary  disease"  is  a  nonspecific 
temi  for  "disea.ses  of  uncertain  etiology  characterized  by  persist- 
ent slowing  of  airflow  during  forced  expiration. "''^  In  the  tenn- 
inology  of  the  International  Classification  of  Diseases  (ICD). 
Ninth  Revision,  it  includes:  Bronchitis,  not  specified  as  acute 
or  chronic.  Chronic  Bronchitis,  Emphysen"ia,  and  Chronic  Air- 
ways Obstruction,  not  elsewhere  classified  (Table  1 ). 

For  most  national  statistics.  Bronchiectasis  (ICD  code  494) 
and  Extrinsic  Allergic  Alveolitis  UCD  code  495)  are  included, 
but  these  relatively  uncommon  conditions  have  virtually  no 
eftect  on  the  size  and  trend  of  the  morbidity  arid  mortality  statis- 
tics for  COPD.  Asthma  (ICD  code  493)  is  not  included  with 
COPD,  except  when  the  category  "Chronic  obstructive  pul- 
monary disease  and  allied  conditions"  (ICD  codes  490-496) 
is  used  for  international  mortality  comparisons,  since  asthma 
mortality  is  not  reported  separately. 

Morbidity 

From  self-reported  conditions  reported  in  the  1993  National 
Health  Interview  Survey,  it  is  estimated  that  1 3.8  million  Amer- 
icans have  chronic  bronchitis  and  2  million  have  emphysema."" 
Although  some  people  report  both  conditions,  these  estimates 
of  prevalence  ;ue  underestimates  since  as  many  as  5()9r  of  cases 


RiSPIRATORV  CARI-;  •  MARCH  "98  Voi.  43  No  3 


Strategies  in  Preserving  Lung  Health 


Table  1.      Morbidity  and  Mortality  from  Chronic  Obstructive  Pulmonary  Disease  (COPD)  in  the  United  States.  1993* 


ICD9 
Codes 


Hospitalizations 
(thousands) 


Doctor's 
Office  Visits 
(thousands) 


Prevalence 
(millions) 


Chronic  bronchitis 

490.491 

3.500 

265 

Emphysema 

492 

17.990 

37 

Other  chronic  airways  obstruction 

494-496 

74.320 

203 

Total  COPD 

490-496 

95.900 

505 

10.577 

494 

3,187 

14.258 


5.4 
0.8 


16* 


*Source;  National  Center  for  Health  Statistics:  Vital  Statistics.  National  Hospital  Discharge  Survey.  National  Ambulatory  Medical  Care  Survey,  and  the  National  Health 

Interview  Sun'ey. 
tincludes  double  counting  of  persons  with  both  conditions. 

Table  2.      Mortality  Rates  from  Chronic  Obstructive  Pulmonary  Disease  (COPD) 
by  Education  and  Income* 


Men 

Women 

45-64  years 

65h-  years         45-64  years 

654-  years 

Education  (highest  grade  i 

.■ompleted) 

<HS 

49 

345 

27 

101 

Completed  HS 

24 

237 

11 

102 

>HS 

15 

232 

8 

91 

Family  Income  ($1980) 

$0-10.000 

85 

378 

27 

111 

$10-24.999 

28 

256 

18 

98 

$25^9.999 

13 

229 

7 

83 

>  $50,000 

al  death 

4                   166 

1  rates  per  100.000.  COPD  includes  /CD9  underlying 

5 

;  cause  of  deat 

54 

*Age-  and  race-adjusted  annu 

h  codes  as 

490-492  and  496.  HS  =  high 

school. 

Source: 

National  Longitudina 

il  Mortality  Study. 

are  undiagnosed  and  are  thus  omitted.  Thus,  COPD  may  be 
present  in  >  30  million  Americans.  TTie  prevalence  of  chronic 
bronchitis  apparently  increased  from  3.3%  of  the  population 
in  1970  to  5.4%  in  1993. ■*'•■"  The  prevalence,  based  on  self- 
report,  is  similar  across  all  age  groups,  about  4  to  5%,  but  it 
is  higher  in  women  than  men  and  higher  in  the  white  than  the 
black  population."*'  In  contrast  to  COPD  mortality  trends  shown 
later,  there  are  no  marked  age  or  sex  differences  in  time  trends 
for  prevalence  of  chronic  bronchitis.  The  prevalence  of  emphy- 
sema is  much  higher  in  men  than  women  and  higher  in  whites 
than  blacks,  and  the  trend  has  been  essentially  flat  over  the 
1970  to  1993  period.^' ^'-w 

The  annual  number  of  days  of  restricted  activity  reported 
during  the  1986  to  1988  National  Health  Interview  Survey 
was  over  1 14  million  for  chronic  bronchitis  and  emphysema, 
ranking  these  conditions  among  the  highest  10  chronic  con- 
ditions for  this  measure  of  morbidity  in  the  nation.'*'  Restricted 
activity  days  amounted  to  about  tlve  per  year  for  persons  with 
chronic  bronchitis  and  28  per  year  for  persons  with  emphy- 
sema. There  were  no  major  differences  by  sex.  The  annual 
number  of  disability  days  was  27  million  for  chronic  bron- 
chitis. 2.2  days  per  condition  per  year,  and  26  million  for 
emphysema,  13.1  days  per  condition  per  year. 


Mortality:  Magnitude  and  Trend 

The  age-adjusted  death  rate  for  COPD  is  60%  higher  in 
men  than  in  women.'*"  The  death  rate  is  higher  in  black  men 
than  white  men  until  about  age  60  years,  after  which  the  rate 
is  much  higher  in  whites.'"  The  age-adjusted  death  rate  con- 
tinues a  long-term  increase  (Fig  I ).  Mortality  from  the  car- 
diovascular diseases  and  COPD  increased  in  the  1950s  and 
into  the  1960s.  As  mortality  decreased  markedly  for  the  car- 
diovascular diseases  beginning  in  the  mid  1960s,  COPD  mor- 
tality continued  to  increase.  The  age-adjusted  death  rate  dou- 
bled between  the  1955  to  1957  period  and  the  1957  to  1963 
period  and  also  between  the  1957  to  1963  period  and  the  1963 
to  1983  period:  it  increased  22%  from  1983  to  1993.""  In  the 
1960s,  the  increase  was  much  greater  in  men  than  women.'" 
By  the  1980s,  however,  the  increase  was  strikingly  greater 
in  women  than  men  and  greater  at  older  rather  than  younger 
ages.  Since  1980,  the  age-adjusted  death  rate  for  COPD  has 
leveled  off  in  white  men,  increased  in  black  men,  and  increa.sed 
markedly  in  white  and  black  women.'*'  A  peak  in  the  trend 
was  reached  in  the  1 980s  in  men  for  each  age  group  except 
85  years  and  older,  and  a  peak  was  reached  in  women,  but 
only  in  those  younger  than  55  years  of  age  (Fig  2).""  With 


Respiratory  Care  •  March  '98  Vol  43  No  3 


189 


Strategies  in  Preserving  Lung  Health 


Year 

Fig.  1 .  Death  rates  for  chronic  obstructive  puimornary  disease  by  sex  and  race.  United  States,  1960- 
1992.  =  White  men;  =  White  women;  ^  =  Blacl<  men;  ■■  =  Black  women.  Nonwhite  from 
1960-1967.  /CD  codes  490-492,  494-496  (excludes  asthma).  Source:  Vital  Statistics  of  the  U.S. 


respect  to  geographic  differences,  the  Western  mountain  states 
have  the  highest  COPD  mortality,  followed  by  the  Eastern 
mountain  states. '"■■'*  Among  32  industrialized  countries,  the 
United  States  ranks  14th  highest  in  mortality  from  COPD  and 
allied  conditions  for  men  and  eighth  highest  for  women.""''' 

Impaired  Pulmonary  Function 

When  completed,  data  from  the  Third  National  Health  and 
Nutrition  Examination  Survey  will  provide  current  estimates 
of  the  prevalence  of  impaired  pulmonary  function  based  on 
measurements  in  a  nationally  representative  sample  of  black, 
white,  and  Mexican- American  men  and  women  for  whom  ex- 
tensive data  on  pulmonary,  cardiovascular  and  other  diseases, 
smoking  habits,  and  other  characteristics  will  also  be  available. 


in  the  age  group  45  to  64  years.'**  Relationships  are  weaker, 
though  still  very  strong,  for  the  age  group  65  years  or  older. 
Mortality  rates  from  COPD  are  threefold  higher  for  those  in 
the  age  group  45  to  64  years  with  less  than  a  high  school  edu- 
cation as  compared  to  those  with  more  than  a  high  school  edu- 
cation. Since  there  are  fewer  women  and  older  persons  with 
occupations,  occupation  data  are  available  only  for  men  in 
the  age  group  45  to  64  years.  There  is  a  clear  increase  in  mor- 
tality from  COPD  in  those  with  blue  collar  occupations.  For 
national  morbidity  data,  the  1993  National  Health  Inter\'iew 
Survey  reported  an  inverse  relationship  between  prevalence 
of  chronic  bronchitis  and  emphysema  and  family  income  for 
ages  45  to  64  years  and  65  years  and  older."" 

Cigarette  Smoking 


COPD  by  Socioeconomic  Status 

Mortality  rates  from  COPD  are  strongly  related  to  socioe- 
conomic status  (Table  2).  In  the  National  Longitudinal  Mor- 
tality Study,  education,  income,  and  (xrcupation  are  determined 
from  the  Current  Population  Survey  and  the  individuals  in  the 
survey  are  followed  for  mortality  using  the  National  Death 
Index.  Very  strong  relationships  between  low  family  income 
and  death  from  COPD  are  observed  for  both  men  and  women 


Trends  in  cigarette  smoking  are  shown  in  Figure  3,  where 
age-adjusted  prevalence  rates  are  plotted  for  white  and  black 
men  and  women,  from  1965  to  1994.  The  decline  in  cigarette 
smoking  has  been  greater  in  men  than  women,  and  greater 
in  tliose  with  more  years  of  formal  education.  The  demographic 
patterns  and  trends  for  this  major  cause  of  COPD  are  reflected 
in  the  patterns  and  trends  for  COPD  mortality  and  morbid- 
ity and  identify  opportunities  for  prevention  and  treatment 
of  these  diseases. 
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Fig.  2.  Death  rates  for  chronic  obstructive  pulmonary  disease  by  age,  United  States,  1960-1992. 
=  45-54  years;  «!.  =  55-64  years;  ■  ■  =  65-74  years;        =  75-84  years;  ■  ■  =  >  85  years.  Non- 
white  from  1960-1967.  Source:  Vital  Statistics  of  the  U.S. 


6.  Natural  History 

Early  Airflow  Decline  as  a  Predictor  of  COPD 

The  natural  history  of  COPD  is  characterized  by  slowly 
progressive  limitation  of  expiratory  airflow.  This  can  be  well 
assessed  by  simple  spirometry  and  only  two  parameters,  the 
FEVi  and  the  FVC,  need  to  be  measured  to  obtain  almost 
all  the  useful  information  available."*^  Variations  in  natural 
history  are  probably  related  to  differences  in  the  dose  and 
influence  of  various  risk  factors.  Beyond  question  and  by 
common  consensus,  the  most  important  risk  factor  is  cigarette 
smoking.  Fortunately,  it  is  also  the  one  that  has  been  most 
completely  studied.-^' '^^  We  know  that  only  a  certain  per- 
centage of  cigarette  smokers  develop  COPD  or,  stated  another 
way,  have  progressive  decline  of  airflow.  This  percentage 
is  estimated  to  be  somewhere  between  10%  and  30%."  There 


are  a  number  of  hypotheses  as  to  why  only  certain  smok- 
ers are  susceptible,  but  currently  there  is  no  uniform  con- 
sensus. The  Dutch  hypothesis  is  perhaps  the  most  long-stand- 
ing, and  implies  that  the  smokers  who  are  at  risk  are  either 
atopic  or  have  clinical  or  subclinical  asthma,  which  is  mod- 
ified by  exposure  to  cigarette  smoke.*  While  this  is  an  intrigu- 
ing possibility,  it  is  by  no  means  completely  accepted.  There 
is  agreement  by  most  that  bronchia]  hyperreactivity  ("twitchy" 
airways  often  demonstrated  by  serial  spirometry  taken  after 
increasing  doses  of  inhaled  material,  such  as  methacholine, 
that  is  likely  to  trigger  bronchospasm  in  susceptible  indi- 
viduals) is  a  risk  factor  for  COPD."  But,  it  is  not  known 
whether  this  occurs  because  cigarette  smoking  causes 
bronchial  hyperreactivity  in  some  individuals  who  then  are 
at  greater  risk  because  of  the  combined  risk  factors,  or  whether 
the  bronchial  hyperreactivity  preexists  prior  to  a  patient 
becoming  a  cigarette  smoker. 


Respiratory  Care  •  March  '98  Vol  43  No  3 


191 


Strategies  in  Preserving  Lung  Health 


White  Women 


Black  Women 


1990       1995 


Fig.  3.  Age-adjusted  prevalence  of  cigarette  smoking:  ages  25  years  and  older,  by  education; 
United  States.  1974-1993.  =  <  12  years;  -^  =  12  years;  ■■  =  12-15  years;  =  >  16  years. 
Source:  National  Health  Interview  Survey. 


It  is  quite  clear  that  an  excellent  predictor  of  continued  air- 
flow decline  is  evidence  of  decline  early  in  a  cigarette  smoker's 
exposure.  Fletcher  et  al"  pointed  out  that  one  could  predict 
with  reasonable  accuracy  those  patients  who  would  develop 
severe  COPD  by  identifying  younger  sinokers  who  are  just 
beginning  to  have  early  airflow  obstruction. 

Early  Screening  and  Intervention 

Because  there  is  such  a  large  reserve  of  pulmonary  func- 
tion, this  deterioration  in  airflow  obstruction  can  proceed  unde- 
tected for  years  if  pulmonary  function  tests  are  not  done.  In 
fact,  except  in  those  individuals  who  engage  in  vigorous  exer- 
cise, quite  severe  airflow  obstruction  is  often  present  before 
any  symptoms  of  COPD  develop.  While  we  have  known  for 
some  time  that  the  natural  history  of  COPD  is  that  of  pro- 


gressive airflow  deterioration,  we  had  not  known  for  sure  that 
intervention  through  smoking  cessation  could  modify  the  nat- 
ural history  of  this  disease.  We  have  known,  of  course,  that 
cigarette  smoking  is  quite  important  in  the  development  of 
many  other  diseases.  Smoking  cessation  in  individual  patients 
has  been  documented  to  have  positive  health  effects  in  almost 
all  of  these  diseases.'-  The  Lung  Health  Study  was  the  first 
prospective  demonstration  in  a  large  population  of  relatively 
young  smokers  with  only  mild  to  moderate  degrees  of  airflow 
obstruction  that  smoking  cessation  could  modify  the  rate  of 
decline  of  FEV,.' 

Interventions  with  bronchodilator  therapy  and  with  anti- 
inflammatory therapy  have  been  proposed'''  as  possibly  inter- 
fering with  the  natural  history  of  this  disorder,  but  there  is  no 
real  diKumentation  of  this.  In  fact,  the  Lung  Health  Study  II'-^ 
and  the  Euroscope  Study  are  currently  evaluating  the  effect 
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of  baseline  inhaled  corticosteroids  on  the  course  and  prog- 
nosis of  COPD.''^  Tfie  Lung  Health  Study  suggested  that  bron- 
chodilator  therapy,  in  the  form  of  ipratropium  bromide,  does 
not  modify  the  course  of  airflow  decline  even  though  there 
is  a  potentially  useful  and  prolonged  pharmacologic  effect  that 
is  undiminished  over  5  years.'  This  effect  appears  to  be  pri- 
marily that  of  bronchial  airway  dilation  while  the  drug  is  pre- 
sent, as  opposed  to  modification  of  the  rate  of  deterioration 
in  airflow  in  baseline  lung  function.  By  contrast,  another  study 
of  ipratropium  did  show  a  favorable  effect  on  baseline  spirom- 
etry results  over  time  compared  with  /3-agonist  therapy."' 

Oxygen  therapy  in  stable  hypoxic  individuals  with  COPD 
has  been  shown  to  increase  the  life  span  of  these  patients 
when  oxygen  deficiency  is  corrected  (see  Section  10.  "Strate- 
gic Drugs"").  The  improvement,  however,  only  parallels  the 
life  expectancy  that  one  would  expect  in  individuals  with 
comparable  levels  of  airflow  obstruction  who  did  not  have 
hypoxemia  and,  therefore,  did  not  need  oxygen  therapy.  So. 
in  a  sense,  any  impact  on  the  natural  history  of  the  disease 
by  oxygen  therapy  relates  only  to  hypoxemia,  not  to  progres- 
sive airflow  deterioration,  which  most  agree  to  be  a  better 
marker  of  the  natural  history  of  the  disease.  In  any  case,  oxy- 
gen therapy  is  a  late  intervention  for  advanced  COPD  and 
it  remains  expensive. 

Variations  in  the  Smoking  Population 

The  progressive  increase  in  airflow  obstruction  char- 
acteristic of  COPD  has  historically  been  thought  of  as  affect- 
ing susceptible  individuals  in  the  smoking  population,  as 
if  the  smoking  population  could  be  clearly  separated  into 
susceptible  smokers  and  all  other  smokers.  An  apparent  di- 
chotomy can  be  created  by  taking  those  who  have  the  most 
severe  disease  and  comparing  their  mean  decline  in  pul- 
monary function  with  all  other  smokers.  When  one  does  this, 
it  appears  that  those  at  risk  of  COPD  have  a  decline  in  their 
FEVi  at  the  rate  of  about  70  mL/year,  and  the  others  decline 
at  about  the  rate  of  20  mL/year."  There  are  many  individuals 
whose  FEV  i  decline  at  intermediate  rates  between  these  two 
means  and  even,  of  course,  outside  the  two  population  means. 
So  every  individual  does  not  fall  neatly  into  one  of  two  com- 
pletely distinct  populations.  Nevertheless,  there  are  clearly 
two  extremes — cigarette  smokers  who  decline  very  little 
in  FEVj,  and  those  who  decline  very  rapidly;  of  course,  there 
are  some  who  fall  in  between.  Since  the  variations  in  FEV| 
decline  relate  to  variations  in  susceptibility  that  probably 
can  be  accounted  for  by  risk  factors  other  than  smoking  (some 
of  which  have  been  described  and  studied  and  some  that  have 
not  yet  been  thought  of),  this  will  be  a  fruitful  area  of  fur- 
ther investigation.  Those  smokers  without  a  significant 
decline  in  pulmonary  function  are  still  at  great  risk  of  devel- 
oping many  of  the  other  smoking-related  disorders,  and 
should  not  at  all  be  reassured  of  the  safety  of  continuing  to 
smoke.  The  mechanisms  of  protection  from  COPD  from 


smoking  in  most  smokers  are  not  well  established.  One  pos- 
sibility may  be  an  oxidant/antioxidant  imbalance  in  smok- 
ers who  develop  COPD.'f--^' 

Early  Identification 

At  the  present  time,  however,  we  have  enough  informa- 
tion to  identify  the  approximately  209c  of  cigarette  smokers 
who  are  experiencing  a  rapid  fall  in  .spirometric  function  over 
time.  These  people  already  have  early  airflow  obsUTJCtion  and. 
within  that  group,  represent  almost  all  of  the  patients  who  will 
someday  develop  severe  COPD.  They  can  be  detected  at  an 
early  stage  through  simple  spirometry  long  before  symptoms 
develop.'  To  add  further  interest  to  this  group,  it  is  generally 
agreed  that  those  smokers  who  develop  severe  airflow  obstruc- 
tion (when  compared  with  other  smokers)  are  at  greater  risk 
of  developing  a  number  of  other  very  important  diseases.  These 
diseases  include  coronary  artery  disease.''*  lung  cancer.''  and 
stroke,*'  all  of  which  can  be  prevented  or  modified  by  a  num- 
ber of  measures,  the  most  important  being  smoking  cessation. 
While  smoking  cessation  is  important  for  all  smokers,  this  is 
a  group  of  patients  in  whom  large  expenditures  on  very  aggres- 
sive smoking  cessation  efforts  can  easily  be  justified.  Certainly, 
an  understanding  of  the  natural  history  of  COPD  allows  us 
to  identify  at  an  early  stage  a  population  not  only  at  great  risk 
of  dying  of  COPD.  but  also  at  risk  of  dying  of  the  three  more 
common  major  causes  of  death:  heart  disease,  cancer,  and 
stroke.  Over  time,  a  significant  number  of  patients  with  early 
stages  of  COPD  die  of  heart  disease,  lung  cancer,  and  stroke 
before  they  get  to  the  stage  of  symptomatic  COPD.  Thus,  com- 
peting causes  of  mortality  prevent  the  development  of  symp)- 
tomatic  COPD.  Understanding  the  natural  history  of  lengthy 
stages  of  COPD  and  intervening  early  could  become  the  cor- 
nerstone of  a  very  important  new  public  health  program,  with 
an  impact  on  Ihe  four  leading  causes  of  death  in  the  United 
States.  The  key  to  success  is  early  identification  and  intervention 
via  smoking  cessation,  which  can  favorably  impact  on  all  of 
these  common  causes  of  death. 

7.  Differential  Diagnosis 

Signs  and  Symptoms 

Significant  overlaps  exist  in  signs  and  symptoms  among 
the  three  major  diseases  of  airflow  obstruction:  asthmatic  bron- 
chitis, chronic  bronchitis,  and  emphysema.  The  large  over- 
lap has  been  long  noted  and  well  illustrated  in  Venn  diagram 
fashion  (Fig  4)."  Nevertheless,  signs  and  symptoms  of  COPD 
have  been  well  characterized  and  can  be  identified  through 
appropriate  history  and  physical  examination.  While  acute, 
episodic,  or  even  perennial  but  reversible  asthma  does  not 
strictly  fall  under  the  category  of  COPD  since  its  hallmark 
is  reversible  airflow  obstruction,  it  will  be  considered  briefly 
here  to  contrast  it  with  COPD  which,  despite  its  chronic  and 
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Fig.  4.  Schema  of  chronic  obstructive  pulmonary  disease  (COPD). 
This  nonproportional  Venn  diagram  shows  subsets  of  patients  with 
chronic  bronchitis,  emphysema,  and  asthma.  The  subsets 
comprising  COPD  are  shaded.  Subset  areas  are  not  proportional 
to  actual  relative  subset  sizes.  Asthma  is  by  definition  associated 
with  reversible  airflow  obstruction,  although  in  variant  asthma, 
special  maneuvers  may  be  necessary  to  make  the  obstruction  evi- 
dent. Patients  with  asthma  whose  airflow  obstruction  is  completely 
reversible  (subset  9)  are  not  considered  to  have  COPD.  Because 
in  many  cases  it  is  virtually  impossible  to  differentiate  patients  with 
asthma  whose  airflow  obstruction  does  not  remit  completely  from 
persons  with  chronic  bronchitis  and  emphysema  who  have  partial- 
ly reversible  airflow  obstruction  with  aira/ay  hyperreactivity,  pa- 
tients with  unremitting  asthma  are  classified  as  having  COPD 
(subsets  6,  7,  and  8).  Chronic  bronchitis  and  emphysema  with  air- 
flow obstruction  usually  occur  together  (subset  5),  and  some 
patients  may  have  asthma  associated  with  these  two  disorders 
(subset  8).  Individuals  with  asthma  exposed  to  chronic  irritation,  as 
from  cigarette  smoke,  may  develop  chronic  productive  cough,  a 
feature  of  chronic  bronchitis  (subset  6).  Such  patients  are  often 
referred  to  in  the  United  States  as  having  asthmatic  bronchitis  or 
the  asthmatic  form  of  COPD.  Persons  with  chronic  bronchitis  and/ 
or  emphysema  without  airflow  obstruction  (subsets  1,  2,  and  11) 
are  not  classified  as  having  COPD.  Patients  with  airway  obstruc- 
tion due  to  diseases  with  known  etiology  or  specific  pathologic 
condition,  such  as  cystic  fibrosis  or  obliterative  bronchiolitis  (sub- 
set 10),  are  not  included  in  this  definition. 


progressive  nature,  is  also  characterized  by  exacerbations  and 
remissions  in  the  degree  of  airflow  obstruction.  In  fact,  many 
of  the  signs  and  symptoms  of  COPD  are  nonspecific  and  can 
also  occur  in  other  disease  states  such  as  congestive  heart  fail- 
ure and  vocal  cord  dysfunction. ^'■''- 


some  degree  of  chronic  airflow  obstruction  between  acute 
episodes.  Asthma  may  begin  in  childhood  or  later  in  life.  Adult- 
onset  asthma  often,  but  not  always,  occurs  in  people  who  had 
asthma  in  childhood  and  e.\perienced  an  asthma-free  period 
of  years  in  their  teens  and  early  adulthood.  In  either  case,  exac- 
erbations often  have  identifiable  triggers  that  include  cold  air, 
exercise,  inhaled  irritants,  allergens,  respiratory  infections, 
or  emotional  factors. 

In  the  steady  state,  asthmatics  are  asymptomatic  and  can 
have  normal  expiratory  flow  rates. ' '  Asthmatic  attacks  are  char- 
acterized by  dyspnea  and  wheezing.  Cough  is  common  and 
may,  on  occasion,  be  the  sole  symptom  of  asthma.*'  When 
the  attack  is  severe,  patients  will  often  sit  up  leaning  forward 
with  their  arms  elevated  and  resting  on  a  table  to  increase  their 
inspiratory  volume.  In  states  of  chronic  symptomatic  asthma 
(asthmatic  bronchitis),  exacerbations  and  remissions  are  also 
common,  but  airflow  obstruction  to  some  degree  is  always 
present.  Patients  with  chronic  symptomatic  asthma,  with  even 
mild  degrees  of  airflow  obstruction  while  receiving  therapy, 
are  included  in  the  umbrella  designation  of  COPD. 

Chronic  Bronchitis.  The  hallmark  of  chronic  (obstructive) 
bronchitis  is  considered  to  be  morning  cough  productive  of 
sputum  for  at  least  3  months  a  year  for  a  minimum  of  2  years. 
These  symptoms  have  been  found  to  correlate  directly  with 
chronic  inflammation  of  large  airways'^  and  inversely  with 
FEVi.""^  It  is  true,  however,  that  people  may  have  such  symp- 
toms without  a  reduced  raV].-'  This  is  called  simple  bron- 
chitis and  is  not  part  of  the  COPD  designation.  Unlike  in 
asthma,  the  symptoms  are  gradual  in  onset. 

In  the  steady  state,  patients  with  chronic  obstructive  bron- 
chitis have  sputum  production  and,  usually,  some  degree  of 
exercise  limitation  or  chronic  dyspnea.  Exercise-related  symp- 
toms may  be  so  gradual  in  onset  that  patients  may  be  unaware 
of  them  unless  specifically  questioned  about  detailed  changes 
in  activity  over  time.  It  is  often  helpful  to  ask  about  specific 
activities  such  as  walking,  stair  climbing,  shopping,  or  recre- 
ational exercise  such  as  golf. 

Exacerbations,  often  called  "asthmatic  bronchitis."  are  usu- 
ally triggered  by  infections  and  are  characterized  by  increased 
dyspnea  with  wheezing  and  increased  cough.  In  advanced  dis- 
ease, patients  may  not  experience  dyspnea,  presumably  due 
to  a  reduced  ventilatory  drive,  but  they  may  have  symptoms 
related  to  CO:  retention  (drowsiness)  and  right  ventricular 
failure  (edema).  They  may  also  have  symptoms,  such  as 
headaches  and  daytime  somnolence,  related  to  sleep-disor- 
dered breathing. 


Symptoms 

Asthma.  "Pure"  asthma  is  characteristically  episodic  in  nature 
with  periods  of  normal  airway  function  between  acute  obstruc- 
tive exacerbations.  While  this  episodic  nature  is  the  rule,  some 
patients  have  prolonged  exacerbations  and  may  be  left  with 


Emphysema.  Emphysema  is  generally  a  destructive  rather 
than  an  intlaminatory  process  and  so  is  not  usually  associ- 
ated with  cough  and  sputum  production.  In  the  steady  state, 
patients  are  usually  dyspenic.  often  at  rest  and  almost  always 
with  exercise.  As  with  chronic  bronchitis,  the  symptoms  are 
gradual  in  onset. 
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Exacerbations  are  often  associated  with  episodes  of  res- 
piratory infection  and  are  characterized  by  increased  dysp- 
nea. However,  most  patients  with  COPD  have  varying  degrees 
of  airway  inflammation  and  remodehng  (chronic  bronchitis) 
and  emphysema.  Thus,  the  clinical  manifestations  include  fea- 
tures of  both,  most  commonly. 

Signs 

Asthma.  Results  of  the  physical  examination  should  be  nor- 
mal in  the  steady  state  between  attacks.  During  attacks,  patients 
have  a  prolonged  expiratory  phase  and  wheezes.**  During  severe 
attacks,  air  movement  may  be  too  poor  to  cause  wheezes.  The 
chest  may  be  hyperresonant  to  percussion  and  diaphragmatic 
excursions  may  be  limited.  Severe  attacks  are  usually  asso- 
ciated with  cyanosis,  tachypnea,  tachycardia,  intercostal  mus- 
cle retractions,  use  of  accessory  muscles,  and  pulsus  paradoxus. 
The  need  for  hospitalization  has  been  associated  with  heart 
rate  >  1 20  beats/min,  respiratory  rate  >  30  breaths/min,  a  pul- 
sus paradoxus  >  18,  and  use  of  accessory  muscles.^'  Hypox- 
emia is  common,  but  CO2  retention  usually  occurs  only  as 
fatigue  and  respiratory  failure  develop. 

Chronic  Bronchitis.  The  steady  state  of  chronic  obstructive 
bronchitis  is  usually  associated  with  some  prolongation  in  the 
expiratory  phase.  Scattered  coarse  rales  or  rhonchi  may  be 
present,  often  clearing  with  cough.^  The  chest  may  be  hyper- 
resonant to  percussion  and  the  diaphragms  depressed.  Exac- 
erbations are  associated  with  wheezing,  rhonchi,  signs  of  hyper- 
inflation, and  cyanosis,  and  often  with  sticky  sputum.  When 
the  disease  is  severe,  signs  of  right  ventricular  failure  may  be 
present.  These  signs  include  lower  extremity  edema,  neck  vein 
distention,  hepatojugular  reflux,  a  right  ventricular  heave,  and 
a  loud  pulmonic  component  of  the  second  heart  sound.  A  tri- 
cuspid regurgitant  murmur  may  also  be  present. 

Emphysema.  In  advanced  disease,  the  patient  usually  has  a 
hyperresonant  chest  to  percussion  and  has  limited  diaphrag- 
matic excursions.^  Cyanosis  is  not  common.  The  respiratory 
rate  is  often  elevated.  During  exacerbations  or  as  the  disease 
progresses,  tachypnea  and  tachycardia  will  be  common.  Patients 
often  exhibit  an  upright,  leaning  forward  posture.  Spontaneous 
pursed  lip  breathing  is  also  common  as  is  the  use  of  acces- 
sory muscles.  Pursed  lip  breathing  causes  a  fall  in  respiratory 
rate  and  an  increase  in  tidal  volume  leading  to  a  reduction  in 
total  minute  ventilation,  a  fall  in  PaC02>  and  a  rise  in  PaO;''^ 
Paradoxical  motion  of  the  abdomen  is  frequent  with  advanced 
disease.  Right  ventricular  failure  is,  however,  unusual  in  the 
predominantly  emphysematous  disease  states. 

Evaluation.  Overlap  of  signs  and  symptoms  of  asthma,  asth- 
matic bronchitis,  chronic  bronchitis,  and  emphysema  may 
make  a  specific  diagnosis  difficult  in  the  absence  of  mea- 
sures of  lung  function  such  as  the  FEVi  and  the  FEVi/FVC 


ratio.  Early  disease  may  be  particulariy  difficult  to  detect  on 
physical  examination  and  requires  spirometry  for  improved 
detection.  At  times,  more  detailed  testing  involving  assess- 
ment of  residual  volume  or  the  diffusing  capacity  for  car- 
bon monoxide  may  be  needed  for  a  more  complete  evalu- 
ation. Concurrent  cardiac  disease  may  also  be  difficult  to 
distinguish  from  signs  and  symptoms  of  COPD  and,  in  appro- 
priate cases,  may  require  additional  evaluations.  A  com- 
prehensive history  and  physical  examination,  however,  still 
offer  an  excellent  basis  for  both  diagnosis  and  assessment 
of  physiology  as  a  basis  for  treatment. 

Spirometry 

The  first  step  in  evaluating  overall  lung  health  is  spirom- 
etry, a  test  that  measures  the  volume  of  air  expelled  from 
fully  inflated  lungs  over  time.  Spirometry  is  simple  and  inex- 
pensive to  conduct,  and  is  highly  reproducible  for  an  indi- 
vidual. It  has  been  shown  to  correlate  with  morbidity  and 
to  predict  life  expectancy,  including  deaths  from  all  causes. 
If  abnormalities  are  found,  spirometry  may  be  helpful  in  de- 
fining the  nature  and  severity  of  the  ventilatory  defect,  al- 
though further  testing  may  be  warranted  for  complete  def- 
inition of  the  other  physiologic  abnormalities  that  may  coexist 
with  abnormalities  in  ventilating  function,  that  is.  lung  vol- 
ume and  gas  transfer  (diffusion)  abnormalities.  The  repro- 
ducibility of  spirometry  makes  it  a  good  test  with  which  to 
follow  lung  health  over  time  and  to  assess  the  efficacy  of 
therapeutic  interventions. 

Spirometry  is  performed  by  having  the  patient  exhale  as 
fast  and  hard  as  possible  from  a  maximal  inhalation,  while 
obtaining  a  trace  of  the  expired  volume  against  time.  Most 
pulmonary  testing  laboratories  may  include  an  inspiratory  por- 
tion in  the  test.  Although  many  indexes,  both  inspiratory  and 
expiratory,  may  be  derived  from  the  spirometric  tracing,  it 
is  the  indexes  of  forced  expiration  that  are  most  commonly 
used  to  assess  lung  function.  A  time-volume  curve  of  a  forced 
expiration  is  shown  in  Figure  5  (top).  The  total  volume  forcibly 
exhaled  is  the  FVC.  The  amount  exhaled  in  the  first  second 
is  the  FEV|.  Both  measurements  are  expressed  in  liters. 

Spirometry  may  also  be  graphed  as  flow-volume  curves, 
in  which  flow  (the  derivative  of  volume)  is  recorded  against 
simultaneous  volume  (Fig  5,  bottom).  Tfie  flow  rates  are  high- 
est in  the  beginning  of  exhalation  and  then  fall  as  lung  vol- 
ume decreases.  The  data  contained  in  the  time-volume  and 
flow- volume  curves  are  exactly  the  same  and  may  be  recorded 
simultaneously,  but  the  different  presentations  of  the  infor- 
mation allow  quick  visual  recognition  of  various  abnormal- 
ities in  expiratory  airflow. 

The  characteristic  pattern  of  spirometry  curves  is  thought 
to  be  determined  by  the  elastic  recoil  of  the  lung  tissue  and 
the  resistance  of  the  airways.  Therefore,  in  diseases  of  air- 
flow obstruction,  for  example,  asthma,  the  air  empties  more 
slowly,  giving  the  characteristic  obstructive  spirogram  (Fig 
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Fig.  5.  Normal  forced  expiration  curves.  (5A)  Volume-time 
spirogram  in  which  volume  the  patient  exhales  in  liters  is  plotted 
against  time.  Two  common  indices  of  expiratory  function,  FVC 
(forced  vital  capacity)  and  FEVi  (forced  expiratory  volume  in  the 
first  second),  are  shown  on  the  trace.  (5B)  Flow-volume  curve  may 
be  obtained  at  the  same  time  as  a  volume-time  curve,  but  plots 
expiratory  flow  in  LVsecond  against  lung  volume  in  liters. 


6,  top).  In  a  disease  of  lung  tissue  stiffening,  as  might  occur 
with  fibrosis  or  heart  failure,  the  lung  volumes  are  smaller, 
although  the  rate  of  lung  emptying  is  normal  for  that  smaller 
volume,  giving  the  characteristic  restrictive  flow-volume  curve 
(Fig  6,  bottom).  In  a  disease  like  emphysema,  two  factors,  col- 
lapsible airways  and  decreased  elastic  recoil,  contribute  to  the 
obstructive  spirometric  picture.  The  ratio  of  the  FEV  i  to  FVC 
is  often  used  to  assess  patients  for  airflow  obstruction.  It  is 
normally  75  to  85%,  depending  on  the  patient's  age. 

The  usefulness  and  accuracy  of  spirometry  depend  on  good 
quality  assessment,  starting  with  equipment  selection,  equip- 
ment validation,  and  proper  test  perfomiance  technique  that 
includes  appropriate  reference  values  and  correct  interpre- 
tation and  clinical  assessment.  TTie  importance  of  each  of  these 
steps  has  led  the  American  Thoracic  Society  (ATS)  to  write 
specific  recoinmendations  to  develop  consistency  within  and 
between  spirometers,'"'' '-  Spirometry  was  previously  mea- 


Lung  Volume  (L) 

Fig.  6.  Abnormal  forced  expiration  curves.  (6A)  Volume-time  traces 
of  a  normal  pattern  (shaded  area),  a  restrictive  pattern  (^),  and 
an  obstructive  pattern  (■■)  are  shown  on  the  same  graph.  (6B) 
Flow-volume  curves  showing  the  same  three  patterns  as  in  (A) 
also  superimposed  on  the  same  graph. 


sured  with  a  bell-type  water  seal  spirometer  requiring  cal- 
ibration and  temperature  correction  of  the  recorded  voluines. 
While  this  type  of  equipment  may  still  be  appropriate  for  a 
formal  pulmonary  function  laboratory,  many  accurate  and 
inexpensive  electronic  spirometers  with  built-in  calibration, 
reference  values,  and  appropriate  temperature  corrections 
are  now  available  and  adequate  for  screening  purposes.  All 
equipment  should  come  with  a  validation  by  the  manufac- 
turer and  other  independent  laboratories  that  it  meets  ATS 
performance  criteria. 

New  recommendations  for  the  performance  of  simple,  hand- 
held spirometers  for  ambulatory  testing  and  monitoring  are 
being  developed.  Costs  of  practical  office  devices  should  be 
modest.  Once  purchased,  the  equipment  should  be  checked 
routinely  and  calibrated  with  a  large  syringe  that  is  provided 
by  the  manufacturer.  The  transmission  of  infections  of  all  types 
is  easily  prevented  with  proper  disinfection  and  sterilization 
techniques,  proper  use  of  barrier  devices  like  gloves  and  fil- 
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Fig.  7.  Algorithm  for  interpreting  spirometry  results. 


ters.  and  disposable  mouthpieces.  With  disposable  transducers 
for  sensing  and  recording  of  only  expiratory  airflow,  con- 
tamination is  avoided  since  there  is  no  inspiration  with  the 
simple  hand-held  device.  The  disposable  flow  transducers  touch 
only  the  patient's  mouth  so  there  is  no  risk  of  inhaling  infec- 
tious contaminants. 

Although  simple  to  learn,  spirometry  is  an  effort-depen- 
dent test  that  requires  a  cooperative  patient  and  an  experienced 
person  administering  the  test.  The  interaction  between  the 
patient  and  the  test  administrator  is  crucial  in  obtaining  the 
best  possible  results.  The  right  encouragement  from  the  test 
administrator  to  continue  exhaling  for  the  required  minimum 
of  6  seconds  or  until  a  plateau  has  been  reached  may  make 


the  difference  between  normal  and  abnormal  results.  A  suf- 
ficient number  of  test  maneuvers  of  good  quality  must  be  per- 
formed to  verify  reproducibility.  Good  reproducibility  of  the 
spirometry  data  is  a  sign  of  good  test  quality.  If  tests  are  per- 
formed using  the  same  equipment,  correction  of  the  raw  test 
data  for  temperature  and  daily  local  barometric  pressure  will 
not  be  necessary  to  follow  the  patient  over  time.  Several  nor- 
mal standards  are  available  for  comparison  with  patient  data.'''' 
Test  results  must  be  compared  with  normal  standards  that  are 
appropriate  to  the  population  being  tested.  The  "normal"  value 
for  any  patient  will  vary  with  age,  gender,  height,  and  race. 
Finally,  correct  interpretation  of  the  results  depends  on  clin- 
ical assessment  and  correlation.  Figure  7  offers  an  interpre- 
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tation  algorithm  that  distinguishes  obstructive  from  restric- 
tive ventilatory  abnormalities. 

Spirometry  gives  a  simple  expression  of  a  complex  pro- 
cess. Spirometry  is  an  integrated  test  that  may  detect  pulmonary 
as  well  as  cardiac  or  neuromuscular  diseases.  If  abnormali- 
ties in  screening  spirometry  are  found,  referral  to  a  full  pul- 
monary function  laboratory  for  further  tests,  such  as  response 
to  bronchodilators.  absolute  lung  volumes,  diffusing  capac- 
ity, or  inspiratory  force,  may  help  define  the  differential  diag- 
nosis and  direct  further  diagnostic  testing.  Pulmonary  con- 
sultation for  assistance  in  interpreting  the  results  of  full 
pulmonary  function  testing  may  be  appropriate  at  this  time. 

Spirometry,  like  the  measurement  of  BP.  provides  a  use- 
fiil.  simple,  and  inexpensive  assessment  of  lung  as  well  as  gen- 
eral health  and  is  a  predictor  of  morbidity  and  mortality. 
Spirometry  can  be  used  to  follow  lung  health  over  time,  to 
reinforce  the  benefits  of  smoking  cessation,  and  to  evaluate 
the  effects  of  bronchodilators  and  anti-inflammatory  drugs. 
As  with  other  screening  tests,  abnormalities  detected  by  spirom- 
etry need  clinical  assessment  and  may  require  further  testing. 
Quality  assurance  of  accurate  clinical  spirometry  is  essential 
to  avoid  misdiagnosis  or  abuse  of  this  critical  identification 
and  monitoring  device. 

Chest  Radiographs 

Radiographic  examination  of  the  chest  is  an  important  test 
for  the  evaluation  and  diagnosis  of  COPD.^'^''  In  the  early 
stages  of  these  diseases,  diagnosis  by  chest  radiograph  alone 
cannot  be  made  with  any  accuracy.  But  as  the  diseases  progress, 
the  anatomic  changes  that  occur  as  a  result  can  be  seen  and 
evaluated  by  chest  radiographs.  For  the  sake  of  clarity,  the 
radiographic  appearance  of  chronic  bronchitis  and  emphy- 
sema will  be  discussed  separately  even  though  in  many  clin- 
ical instances  these  two  coexist. 

Chronic  Bronchitis.  In  the  initial  stages  of  the  diseases,  the 
radiograph  of  the  chest  can  be  completely  normal  in  patients 
suffering  from  COPD.  Increased  lung  markings  sometimes 
referred  to  as  "dirty  chest"  are  a  common  manifestation  of 
chronic  bronchitis.  This  is  ascribed  to  chronic  inflammatory 
changes  and  mild  perivascular  and  peribronchial  fibrosis,  and 
thickening  of  the  bronchial  walls.  Often,  especially  in  heavy 
smokers,  medium-sized  bronchi  can  be  seen  on  end  in  the  hilar 
area.  These  bronchi  show  increased  intimal  thickening,  reduc- 
tion of  the  lumen,  and  sometimes  irregularity  of  the  bronchial 
walls.  Occasionally,  thickened  bronchi  can  be  seen  longitu- 
dinally as  air-containing  tubular  shadows.  This  appearance 
is  often  referred  to  as  "tram  lines."  The  inner  walls  of  these 
bronchi  can  appear  swollen  and  irregular. 

Emphysema.  The  presence  of  advanced  emphysema  in  COPD 
patients  results  in  distinct  radiographic  findings.  The  hallmarks 
of  emphysema  are  hyperintlation  of  the  lungs,  tlattening  of 


the  diaphragms,  changes  in  pulmonary  vasculature  resulting 
in  oligemia,  and  the  presence  of  different  types  of  bullae.  Hy- 
perinflation of  the  lung  is  manifested  in  the  chest  radiograph 
as  depressed  diaphragms,  anterior  bowing  of  the  sternum, 
increase  in  the  retrosternal  and  retrocardiac  spaces,  narrow- 
ing of  the  mediastinum,  and  decrease  in  the  size  of  the  heart 
and  the  vascular  pedicle  width.  Reduction  in  the  caliber  of 
pulmonary  arteries  with  tapering  of  the  vessels  at  the  periph- 
ery is  often  seen  in  the  oligemic  lung.  Other  changes  in  the 
vasculature  include  sudden  cutoff  of  side  branches  and  some- 
times their  obliteration,  with  splaying  of  the  angles  of  bifur- 
cation of  the  blood  vessels,  and  displacement  of  the  vessels 
adjacent  to  emphysematous  bullae.  Pulmonary  hypertension 
as  a  result  of  COPD  is  manifested  as  an  increase  in  the  size 
of  the  hilar  markings  and  an  increase  in  the  diameter  of  the 
right  pulmonary  artery  in  excess  of  16  mm.  In  patients  with 
chronic  bronchitis  and  emphysema,  there  is  a  regional  and  dif- 
fuse attenuation  of  blood  vessels  with  loss  of  side  branches 
and  increased  definition  of  vessel  walls.  Emphysema  also 
causes  a  loss  in  the  alveolar  pattern  or  the  alveolar  flush  caus- 
ing the  lung  to  appear  dark  in  the  plain  radiograph.  Emphy- 
sema causes  a  widening  in  the  peripheral  clear  zone  that  may 
reach  as  far  as  the  middle  of  the  lung  fields. 

In  COPD  with  emphysema,  the  mediastinum  is  usually  long 
and  narrow  with  a  diminished  size  of  the  heart  and  the  vas- 
cular pedicle  width.  When  left  heart  failure  is  present,  as  is 
common  in  COPD,  the  size  of  the  heart  becomes  normal  and 
the  signs  of  hyperinflation  disappear.  There  is  increased  con- 
gestion of  blood  vessels  where  the  vasculature  is  normal,  and 
the  focal  areas  of  emphysema  become  more  evident,  giving 
rise  to  the  "Swiss  cheese"  appearance.  The  presence  of  bul- 
lae is  common  in  emphysema.  They  appear  as  large  air-con- 
taining cystic  areas  of  varying  size  within  the  lungs.  They  are 
thin  walled  and  can  be  single  or  multiple.  Large  bullous  for- 
mations are  seen  at  the  bases  in  panacinar  emphysema,  ie, 
emphysema  that  is  uniformly  present  through  the  acinus.  Bul- 
lae can  occur  without  anatomic  presence  of  emphysema  as 
in  the  congenital  condition  sometimes  referred  to  as  parasep- 
tal  emphysema.  There  is  some  evidence  that  patients  who  show 
the  arterial  deficiency  pattern  in  the  chest  radiograph  have 
panacinar  emphysema  and  that  those  who  show  increased 
markings  and  congestive  pattern  have  centrilobular  emphy- 
sema, ie,  loss  of  alveolar  walls  within  the  center  of  the  aci- 
nus, The  panlobular  form  of  emphysema  exists  throughout 
the  lungs  and  is  most  often  associated  with  a- 1  -antitrypsin 
deficiency.  The  centrilobular  patterns  of  disease  are  closely 
related  to  smoking  and  are  most  prominent  in  the  upper  lung 
zones.  Most  patients  who  show  the  increased  markings  pat- 
tern also  have  attendant  pulmonary  hypertension,  cor  pul- 
monale, and  right  ventricular  enlargement. 

Ventilation  perfusion  studies  using  xenon  have  shown 
abnormalities  that  have  a  correlation  with  the  existence  of 
COPD,  and  they  are  especially  helpful  during  the  stages  when 
pulmonary  function  test  results  may  be  normal.  Computed 
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tomography  (CT)  scans  of  the  chest  have  been  found  to  be 
accurate  in  identifying  patients  with  the  various  patterns  and 
distribution  of  emphysema.  They  are  useful  in  assessing  the 
extent  of  the  disease  and  in  estimating  the  size  and  the  num- 
ber of  bullae  and  the  location  of  the  greatest  degree  of  dis- 
tribution, which  is  most  commonly  in  upper  lung  zones.  This 
information  is  of  special  value  in  the  evaluation  of  patients 
for  lung  volume  reduction  surgery.  Radiographic  examina- 
tion of  the  chest  in  COPD  patients  has  the  added  benefit  of 
uncovering  coexisting  diseases  such  as  unexpected  cancer  of 
the  lung,  heart  diseases,  and  infections.  It  is  important  to  remem- 
ber that  signs  of  hyperinflation  are  also  present  in  patients  with 
acute  attacks  of  asthma  without  any  evidence  of  COPD.  In 
asthma,  however,  the  appearance  of  the  blood  vessels  is  within 
normal  limits,  and  bullae  are  not  usually  found. 

It  is  recommended  that  physicians  obtain  chest  radiographs 
in  patients  with  COPD  to  look  for  the  presence  of  coexist- 
ing conditions  such  as  lung  cancer,  cor  pulmonale,  pneumonia, 
pneumothorax,  heart  failure,  and  bullous  disease,  and  to  assess 
the  overall  severity  of  the  disease.  In  summary,  radiography 
of  the  chest  is  not  a  screening  test  for  the  diagnosis  of  COPD. 
However,  in  the  late  stages,  a  reasonably  accurate  diagno- 
sis of  COPD  and  emphysema  can  be  made  from  the  chest 
radiograph  and  CT  scan. 

8.  Prevention 

Prevention  is  the  goal  of  all  of  medicine.  This  includes  both 
primary  and  secondary  prevention.  Of  course,  it  would  be  ideal 
to  prevent  COPD.  The  factors  that  impact  on  prevention  are 
basically  three. 

The  first  is  smoking,  which  is  by  far  the  greatest  risk  fac- 
tor in  the  causation  of  COPD.  Right  now  we  are  not  making 
much  progress  in  preventing  teenagers  from  starting  to  smoke. 
This  is  because  of  the  advertising  success  of  the  tobacco  indus- 
try that  daily  seduces  3.000  teenagers  into  the  high  risk  of  nico- 
tine addiction.  This  number  equals  the  sum  of  those  who  die 
each  year  of  tobacco-related  diseases  or  who  finally  quit  smok- 
ing. Thus,  we  are  at  a  dynamic  equilibrium.  It  is  a  sorry  fact 
that  more  teenagers  than  adults  older  than  20  years  of  age 
smoke  cigarettes  today! 

The  second  controllable  risk  factor  is  occupational  expo- 
sures. Those  who  work  in  dusty  environments  are  most  vul- 
nerable, such  as  grain  workers.  However,  a  change  in  occu- 
pation and  a  clean  environment  is  not  possible  for  many  f)eople. 

The  third  risk  is  hereditary  susceptibility.  An  a- 1 -antit- 
rypsin deficiency  state  is  responsible  for  only  a  small  num- 
ber of  COPD  patients,  probably  3  to  5%.  Replacement  ther- 
apy is  expensive  and  its  value  not  yet  proven.  Constitutional 
susceptibility  factors  account  for  many  other  genetically  deter- 
mined forms  of  COPD  and  are  not  changeable. 

The  identification  of  and  intervention  in  early  stages  of 
asymptomatic  COPD  are  the  basis  of  secondary  prevention. 
Smoking  cessation  and  possibly  the  use  of  anti-inflammatory 


agents  such  as  antioxidants  and  antiproteases  offer  the  poten- 
tial for  secondary  prevention.  Antimicrobial  vaccines  against 
influenzae  and  the  pneumococcus  should  be  used. 

The  use  of  pulmonary  rehabilitation  techniques  and  the  treat- 
ment of  acute  respiratory  failure  can  be  considered  within  the 
realm  of  secondary  prevention.  The  goal  is  to  prevent  and  fore- 
stall premature  morbidity  and  mortality. 

Of  the  30  million  or  so  people  with  various  stages  of  COPD, 
only  about  50%  are  symptomatic.  The  other  50%  are  already 
on  the  pathway  to  potentially  disabling  COPD,  but  neither 
the  patient  nor  the  physician  may  be  aware  of  this  serious  health 
menace.  Future  efforts  of  the  NLHEP  will  apply  emerging 
strategies  for  both  primary  and  secondary  prevention.  This 
section  offers  a  contemporary  commentary  on  the  approach 
to  prevention  and  how  we  may  be  able  to  change  the  course 
of  COPD,  but  this  depends  on  the  patient  and  the  physician 
becoming  more  aware  of  this  serious  health  problem. 

The  statistics  presented  in  Section  5  clearly  point  out  the 
need  to  develop,  promote,  and  emphasize  prevention  in 
COPD.  Currently,  our  understanding  of  prevention  in  COPD 
encompasses  mainly  secondary  preventive  approaches  such 
as  smoking  cessation,  screening  for  early  recognition,  diag- 
nosis, and  early  management;  and  tertiary  prevention  such 
as  respiratory  rehabilitation  programs.  Primary  prevention 
for  COPD,  at  this  time,  is  reduced  to  smoking  prevention. 
This  section  will  cover  all  of  the  above,  starting  with  spiro- 
metric  screening. 

Screening  for  Early  Diagnosis 

Historically,  public  health  efforts  have  centered  on  mass 
screening  models  for  many  chronic  diseases:  a  baseline  mam- 
mogram is  recommended  for  all  women  older  than  40  years 
to  screen  for  breast  cancer  and  all  men  older  than  50  years 
for  prostate  cancer.  Screening  by  prostate-specific  antigen  and 
digital  rectal  examination  may  identify  asymptomatic  stages 
and  this  screening  is  recommended  by  the  American  Cancer 
Society.  Colonoscopies  are  recommended  for  those  at  risk  for 
colon  cancer.  The  "know  your  numbers"  campaign  for  choles- 
terol screening  has  become  ubiquitous.*'^  Screening  for  dia- 
betes is  commonly  performed,  and  BP  measurement  is  rou- 
tine during  all  health  care  visits.  In  each  case,  it  took  several 
years  for  the  process  to  become  accepted  and  widely  applied.*' 
Of  the  accepted  screening  procedures  mentioned  above,  only 
BP  screening  is  noninvasive.  Similarly,  spirometry  is  also  non- 
invasive, requiring  <  5  minutes  to  complete  by  trained  and 
qualified  individuals."  Before  they  became  accepted,  most 
screening  procedures  described  lacked  data.  This  was  pre- 
viously the  case  with  spirometric  screening  for  lung  health. 
Data  regarding  both  the  cost/benefit  ratio  for  various  at-risk 
populations,  as  well  as  data  on  the  potential  misinterpretation 
of  results  are  needed  as  well.  One  argument  is  that  this  lack 
of  data  should  not  be  a  deterrent  to  examine  the  potential  advan- 
tages and  disadvantages  of  such  an  approach.  How  would  the 
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results  of  screening  for  lung  health  translate  into  public  health 
directives,  ie.  prevention  recommendations?  Would  the  costs 
of  screening  for  lung  health  be  offset  by  its  potential  bene- 
fits? Would  widespread  use  of  spirometric  screening  provide 
some  answers  as  was  the  case  in  many  of  the  examples  above? 
After  all.  guidelines  for  mammography  are  still  being  revised 
as  experience  gained  clarifies  our  understanding.  Consider 
the  fact  that  there  have  been  no  randomized  controlled  clin- 
ical trials  to  prove  the  cost-benefit  value  of  the  pelvic  Papan- 
icolaou test  in  women  at  risk  of  cervical  or  uterine  cancer.  The 
dramatic  reduction  in  fatality  from  both  cervical  and  uterine 
cancer  answers  the  question  without  a  tiial  and  without  a  doubt! 

The  results  from  the  Lung  Health  Study  show  that  COPD 
is  nearly  as  widespread  in  women  as  men,  and  that  it  is  far 
more  common  in  young  individuals  than  was  thought.**-  Another 
finding  of  the  Lung  Health  Study  is  that  a  subgroup  of  smok- 
ers was  shown  to  be  especially  sensitive,  losing  lung  capac- 
ity at  a  much  faster  rate  than  other  less  sensitive  persons. '  Spiro- 
metric measurements  for  such  an  "at  risk"  group  may  be  a  stall, 
followed  by  a  more  aggressive  referral  and  follow-up  procedure 
for  this  group  to  attend  smoking  cessation  programs;  also,  cou- 
pling these  "recommendations"  with  incentives  such  as  reduced 
health  care  costs  as  they  continue  to  abstain  from  smoking 
may  be  a  fruitful  approach  (similar  to  many  insurance  com- 
pany policies). 

To  yield  the  greatest  understanding  of  lung  health,  clin- 
ical spirometry  should  become  as  ubiquitous  as  measuring 
BP.  In  addition  to  becoming  part  of  all  health  care  visits,  spiro- 
metric screening  for  lung  health  should  take  place  at  the  work- 
place where  occupational  exposures,  eg,  organic  dusts,  are 
known  to  constitute  risk  factors  for  COPD.""*"*  Spirometry 
in  the  workplace  should  be  coupled  with  wellness  programs, 
encouraging  the  use  of  protective  equipment,  smoking  ces- 
sation programs,  and  reducing  the  levels  of  ambient  irritants. 
Until  the  data  regarding  the  role  of  environmental  indoor  and 
outdoor  pollutants  are  more  specific,  few  public  health  mea- 
sures other  than  regulatory  can  be  instituted.**' 

Smoking  Prevention 

Several  interested  organizations  suggest  that  smoking  pre- 
vention may  be  an  avenue  more  promising  than  smoking  ces- 
sation. The  National  Academy  of  Sciences"  Institute  of  Med- 
icine, in  its  publication  Growing  Up  Tobacco  Free,  makes 
a  good  case  for  "A  Youth-Centered  Prevention  Policy"  where 
a  review  of  "School-Based  Smoking  Prevention  Programs" 
showed  them  to  be  especially  successful  when  peer  led.  reduc- 
ing by  ?i5  to  50%  the  daily  and  weekly  smoking  incidence  over 
adult-led  programs.  However,  as  with  other  behavior  mod- 
ification approaches,  booster  sessions  are  important.**^  The 
Public  Health  Service,  in  its  second  "Healthy  People  2000" 
review  on  tobacco,  staled  that  a  main  objective  is  to  reduce 
the  initiation  of  cigarette  smoking  by  children  and  youth  so 
ihat  no  more  than  15%  become  regular  smokers  by  age  20 


years,  stressing  the  need  to  develop  key  elements  of  the  Pub- 
lic Health  Service  strategic  plan  to  focus  on  youth.**'  The  Food 
and  Drug  Administration  has  called  childhood  addiction  to 
nicotine  "a  pediatric  disease"  since  the  average  smoker  starts 
at  age  14  and  a  half  years  and  becomes  a  daily  smoker  before 
age  18  years.**"  Data  from  the  National  Health  Interview  Sur- 
veys show  that  based  on  a  median  initiation  age  of  16  to  17 
years,  50%  of  adult  men  will  have  already  smoked  at  least 
16  years  and  women  20  years. *''^  The  American  Lung  Asso- 
ciation (ALA)  and  American  Thoracic  Society  (ATS)  make 
a  point  to  target  smoking  prevention  by  citing  that  school-based 
programs  have  been  shown  to  delay  the  onset  of  smoking  by 
2  to  4  years,  a  significant  effect  in  light  of  the  above  statis- 
tics.'" In  fact,  the  ALA/ ATS  dedicated  the  opening  .session 
of  their  annual  meeting  in  1996  to  "the  issue  of  tobacco  use 
as  a  'pediatric  disease.""" 

Cost-Benefit  and  Cost-Effectiveness  Analyses 

To  proceed  with  realistic  recommendations,  cost-benefit 
and  cost-effectiveness  data  analyses  dealing  with  prevention 
of  COPD  are  needed.  Several  studies  dealing  mainly  with  the 
cost  compaiison  of  various  treatment  choices  have  been  iden- 
tified:'^" however,  in  the  area  of  prevention  of  COPD,  those 
detailed  below  were  found  in  relation  to  prevention  of  the 
progress  of  asymptomatic  disease  and  in  the  treatment  of  symp- 
tomatic patients.  The  cost-benetlt  analysis  of  the  use  of  bron- 
chodilators  in  COPD  showed  that  maintenance  management 
with  ipratropium  bromide  was  less  costly  and  more  effective 
in  reducing  complications  than  maintenance  management  with 
theophylline. "'- 

Preventive  Approaches 

Some  preventive  approaches  such  as  influenza  vaccina- 
tions have  been  shown  to  be  cost-effective'^""  even  in  nonepi- 
demic  years.  These  findings  led  McBean  et  a^'  ( 1993)  to  con- 
clude that,  "There  is  the  possibility  of  large  cost  savings  to 
both  Medicare  and  the  population  in  general  if  effective 
influenza  control  strategies  are  implemented."  Other  approach- 
es, such  as  replacement  therapy  for  or- 1  -protease  inhibitor  and 
the  pneumococcal  vaccine,  are  still  undergoing  evaluation. 
One  study  on  the  cost-effectiveness  of  smoking  cessation  in 
Wales  looked  at  a  4-year  period  ( 1984  to  1989)  in  terms  of 
morbidity  and  "displaced  mortality."  The  conclusions  are  that 
large-scale  benefits  to  the  national  economy  can  be  derived 
from  reductions  in  smoking.'"' 

Rehabilitation 

Pulmonary  rehabilitation  can  be  considered  as  preventive 
care  designed  to  prevent  or  forestall  premature  morbidity  and 
mortality  in  the  more  advanced,  symptomatic  stages  of  dis- 
ease. The  increased  costs  of  institutionalization  have  spawned 
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the  home  health  cai'e  industi7.  A  few  home  care  programs  for 
patients  with  COPD  have  been  evaluated  and  found  to  be  cost- 
effective.  The  outcome  measures  of  interest  include  the  fol- 
lowing: improvement  in  quality  of  life,  dyspnea,  and  the  6- 
minute  walk,  as  well  as  the  more  traditional  ones.  ie.  number 
of  hospitalizations,  length  of  stay,  and  number  of  emergency 
tieatments.  A  growing  body  of  data  shows  that  pulmonary  reha- 
bilitation programs  that  combine  education  with  exercises  and 
counseling  improve  the  above  outcomes  along  with  social  and 
physical  functioning,  resulting  in  a  decrease  in  symptoms  of 
depression.  These  measures,  in  turn,  translate  into  reduced 
morbidity  and  thus  into  economic  savings.'*^  "'- 

Exercise  Training.  Exercise  conditioning  is  important  to 
increase  the  efficiency  of  the  muscles  in  extracting  oxygen 
from  the  blood  delivered,  thus  reducing  the  ventilation  and 
heart  rate  needed  for  a  given  workload.  It  can  improve  the  sense 
of  well-being  and  is  as  important  in  persons  with  airflow 
obstniction  as  in  trained  athletes  who  have  been  sidelined  due 
to  injury  or  other  circumstance.  This  is  an  important  concept 
and  should  be  presented  to  patients  as  a  vital  part  of  the  edu- 
cational program. 

Exercise  training  is  largely  task  specific.  Thus,  the  pro- 
gram must  include  systematic  exercises  of  muscles  that  the 
patient  will  use  in  everyday  activities,  such  as  walking  and 
arm  motion.  Upper  arm  training  is  very  important  since  arm 
activity  can  produce  unusual  dyspnea  because  of  compe- 
tition with  accessory  respiratory  muscles,  among  other  fac- 
tors. In  asymptomatic  patients  with  early  airflow  obstruc- 
tion, simple  verbal  instruction  for  exercise  will  suffice. 
However,  when  COPD  causes  exercise  limitation,  referral 
to  a  respiratory  specialist  who  has  access  to  a  pulmonary 
rehabilitation  program  may  be  advisable  (see  Section  12). 
This  type  of  program  defines  the  limits  of  the  patient's  exer- 
cise tolerance,  including  the  amount  of  conditioning  needed, 
and  creates  an  individual  exercise  "prescription."  The  spe- 
cific training  of  respiratory  inuscles  may  additionally  improve 
exercise  and  breathing  comfort.'"-  Maximizing  the  patient's 
participation  in  prized  everyday  activities  is  most  likely  to 
enhance  quality  of  life.  The  better  the  patient  is  educated 
in  these  matters  the  more  successful  will  be  the  partnership 
in  maintaining  good  lung  function  and  the  participation  in 
a  therapeutic  strategy  designed  to  mitigate  the  physiologic 
and  psychosocial  impact  of  COPD."" 

One  study  calculated  the  cost-benefit  ratios  of  educating 
patients  with  asthma  compared  to  patients  with  COPD  in 
terms  of  quality  of  life  and  the  usual  morbidity  measures 
(hospitalizations,  emergency  treatments,  and  absences  from 
school/  work),  and  found  that  whereas  the  results  are  favor- 
able in  asthma,  they  are  equivocal  in  COPD.'"^  An  1 1 -year 
review  of  rehabilitation  and  home  care  programs  concluded 
that  some  evidence  favors  the  use  of  hospital-based  home 
care  programs  directed  at  highly  selected,  very  severely 
afflicted  patient  groups,  as  compared  with  community-based 


home  care  programs  in  wide  patient  populations.  The  study 
cited  a  lack  of  any  cost-effectiveness  study  concerning  phar- 
macotherapy."" Another  study  showed  a  greater  effectiveness 
of  home-based  pulmonary  rehabilitation  compared  with  one 
that  was  hospital  based.  The  home-based  program  was  far 
less  costly.'"'^  An  important  controlled  clinical  trial  has  doc- 
umented improved  exercise  tolerance  and  quality  of  life  that 
were  sustained  for  1  year.'"*'  In  the  future,  cost-effectiveness 
evidence  will  increasingly  be  asked  for  as  a  complement  to 
the  clinical  evidence  of  the  safety  and  efficacy  of  new  drugs. 
Another  important  area  where  cost-benefit  data  are  totally 
lacking  is  that  of  diagnostic  technologies.  For  example,  an 
economic  evaluation  of  spirometry  would  be  of  value;  sim- 
ilarly, an  assessment  of  the  value  of  screening  for  a- 1 -antit- 
rypsin deficiency  is  needed.  The  authors  point  out  how  it  is 
difficult  to  compare  the  results  of  various  cost-effectiveness 
studies,  because  the  analyses  are  not  conducted  according 
to  uniform,  accepted  methodologic  standards.'""* 

In  conclusion,  although  intuitively  attractive  and  poten- 
tially useful,  a  comprehensive  strategy  for  the  prevention  of 
COPD  may  not  be  realistic  at  this  time  beyond  renewed  efforts 
at  smoking  cessation  and  smoking  prevention,  which  remain 
the  primary  goals.  Prevention  of  the  progress  of  each  stage 
of  COPD,  including  the  utilization  of  spirometric  screening, 
is  still  in  its  early  stages.  More  data  are  needed  to  answer  the 
remaining  basic  questions  that  include  concerns  about  the  most 
practical  and  useful  inethods  of  early  identification  and  inter- 
vention in  COPD. 

9.  Physician-Patient  Partnership 
through  Education  and  Management 

Education 

Healthy  living  practices  provide  the  most  effective  method 
of  preventing  COPD.  Avoidance  of  smoking  is  probably  the 
single  most  important  behavior  to  protect  the  lungs  through- 
out life.  Tliis  concept  should  be  instilled  as  early  in  life  as  pos- 
sible, through  family,  school,  and  the  media,  as  well  as  the 
primary  care  practitioner  at  the  time  of  an  individual's  rou- 
tine health  examination.  The  partnership  of  each  person  with 
his  or  her  educators  and  health  care  providers  is  important  in 
maintaining  lung  health  and  preventing  pulmonary  disease 
and  other  diseases  found  to  be  predicted  by  the  presence  of 
airflow  limitation.  The  total  alveolar  surface  of  adult  lungs, 
which  exceeds  100  m-.  is  exposed  to  a  sometimes  hostile  envi- 
ronment. It  is  clear,  then,  that  community  and  public  health 
efforts  to  improve  ambient  and  personal  air  quality  offer  great 
general  benefit.  If  early  airflow  obstruction  is  detected  in  a 
periodic  health  check,  every  effort  should  be  made  to  prevent 
accelerated  worsening  of  maximum  airflow  in  such  patients. 
It  is  essential  to  educate  the  patient  and  his  or  her  family  about 
the  consequences  of  accelerated  airflow  obstruction  (that  is, 
decline  ofFEVi)  over  time,  if  action  is  not  taken.  Suchedu- 
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cation  can  be  carried  out  by  the  primary  care  physician  or  a 
specialist  health  care  provider  to  patients  individually  or  in 
groups.""  A  partnership  of  all  concerned  benefits  the  patient's 
future.  Even  though  the  patient,  in  whom  a  moderate  reduc- 
tion in  FEVi  is  incidentally  detected,  is  asymptomatic,  this 
is  the  optimum  time  to  change  the  abnormal  annual  decline 
in  FEVi,  and  thus  attempt  to  prevent  a  number  of  lung  and 
cardiovascular  diseases  from  developing. 

Smoking  Cessation.  Most  smokers  who  successfully  stop 
smoking  do  so  on  their  own.  even  though  their  efforts  may 
be  met  with  many  relapses  before  they  achieve  permanent  suc- 
cess at  "clearing  the  air."  Once  early  airflow  obstruction  is 
detected  in  a  smoker  who  needs  help  in  stopping,  a  program 
of  intervention  becomes  crucial.  It  is  important  to  remember 
that  smokers  want  help  from  their  physicians  and  other  health 
care  professionals.  A  strong  message  by  the  health  care  provider 
is  the  essential  first  step  in  smoking  cessation,  and  it  should 
focus  on  educating  the  patient  about  normal  lung  function  and 
the  nauiral  history  of  smoking-related  diseases."*  Some  physi- 
cians or  smoking  interventionists  ask  that  the  patient  sign  a 
contract  that  formalizes  the  planned  effort  to  stop.  Setting  a 
date  to  stop  smoking  abruptly  has  consistently  proved  more 
effective  than  gradually  tapering  the  amount  of  smoking.  Set- 
ting a  firm  quit  date  allows  for  anticipation  and  attitude  adjust- 
ment toward  smoking. 

Many  reinforcement  techniques  can  be  used  to  assist  smok- 
ers. They  need  to  be  reassured  that  the  likely  moderate  weight 
gain  is  a  lesser  evil  than  continued  smoking  and  that  the  prob- 
lem can  be  ameliorated  by  a  regular  exercise  program  started 
even  before  stopping  smoking.  Education  concerning  wise 
choices  in  the  amounts  and  types  of  food  is  also  an  impor- 
tant feature  of  a  successful  smoking  cessation  program.  Re- 
peated reinforcement  has  been  shown  to  be  necessary  to  achieve 
a  higher  rate  of  compliance.'"'  Whenever  follow-up  by  the 
health  professional  ceases,  the  chance  of  relapse  increases. 
Printed  self-help  material  is  readily  available  to  help  the  smoker 
prepare  to  quit  and  reinforce  the  decision.""  Formal  support 
groups  and  the  buddy  system  are  especially  important  dur- 
ing the  first  few  months  of  smoking  cessation.  Group  support 
programs  and  printed  self-help  materials  are  available  in  many 
communities  through  national  lung  and  cancer  societies,  local 
hospitals,  and  church  groups.  These  programs  have  been  rel- 
atively successful  and  many  more  need  to  be  established  with 
the  assistance  of  various  volunteer  health  groups. 

Pharmacotherapy  is  also  available  for  those  who  need  help 
beyond  behavioral  motivation.  Nicotine  gum.  now  available 
over  the  counter  in  2-mg  and  4-mg  strengths,  has  been  shown 
to  improve  the  smoking  cessation  rate  when  added  to  behav- 
ioral and  motivational  methods  in  appropriate  candidates.'""- 
The  rationale  for  this  approach  is  to  stop  the  activities  asso- 
ciated with  smoking  while  still  maintaining  a  blood  and  tis- 
sue level  at  about  half  that  of  a  pack-a-day  smoker.  After  some 
weeks  or  months,  depending  on  the  individual,  the  substitute 


nicotine  source  helping  to  ease  the  addictive  features  can  be 
gradually  decreased  or  abruptly  stopped. 

Nicotine  patches  provide  additional  convenience  and  have 
different  and  possibly  fewer  undesirable  effects  than  non- 
pharmacologically  aided  smoking  cessation.  Nicotine  patches 
double  the  quit  rate  achievable  by  various  levels  of  behav- 
ioral modification  used  alone.'"  The  newly  released  nicotine 
nasal  spray  adds  to  our  armamentarium  as  an  additional  strat- 
egy to  help  mitigate  nicotine  withdrawal  symptoms  in  the 
addicted  smoker."""  Ongoing  research  into  approaches  with 
psychoactive  drugs  to  help  reduce  the  addictive  craving  of 
cigarettes  is  underway.  Detailed  instructions  and  repeated  rein- 
forcement in  proper  use  are  equally  important  in  pharma- 
cotherapy as  well  as  in  all  aspects  of  management  to  ensure 
compliance  and  to  avoid  relapse.  Nasal  nicotine  spray  is  now 
available  by  prescription.  It  should  be  used  in  the  most  "hard 
core"  smokers.""*  The  antidepressant  bupropion  (Zyban)  is 
also  as  effective  as  the  nicotine  patch  in  smoking  cessation. 
When  compared  with  placebo,  patients  who  received  200  or 
300  mg  of  bupropion  per  day  had  a  quit  rate  at  1  year  of  22.9% 
and  23.1%,  respectively,  proven  by  carbon  monoxide  test- 
ing.'" A  summary  of  pharmacologic  agents  approved  for  the 
treatment  of  nicotine  addiction  is  presented  in  Table  3. 

Table  3.      The  Summary  of  the  Pharmacologic  Agents  Indicated 
for  Assistance  in  Smoking  Cessation 

Method  of  ,  i  ■  r^  r^       t  i 

....  Unit  Dose  Dose  Interval 

Admmistenng 


Oral:  nicotine 

2mg 

Every  1-2  hours 

polacrilex 

4mg 

Every  1-2  hours 

Bupropion  sustained- 

150mg 

150  mg  for  3  days; 

release  tablets 

then  300  mg  each 
day  (2  tablets) 

Patch;  transdermal 

21  mg.  14  mg.  7  mg 

Over  24  hours 

nicotine  (3  types) 

15  mg.  lOmg,  5mg 

Over  16  hours 

22  mg,  1  Img 

Over  24  hours 

Spray:  nasal 

0.5  mg/inhalation/ 

8-40  mg  per  day 

nicotine 

nostril 

in  hourly  or 
PRN*  dosing 

*PRN  =  as  occasion  require 

10.  Clinical  Management 

Many  management  options  are  available  for  the  clinician 
to  relieve  symptoms  and  improve  quality  of  life  in  patients  with 
all  stages  of  symptomatic  COPD.  Only  oxygen  has  been  the 
subject  of  randomized  controlled  clinical  trials,  which  showed 
it  to  increase  survival  and  improve  quality  of  life.  In  addition 
to  oxygen,  there  are  other  strategies,  including  vaccines  and 
other  phannacologic  measures,  recognized  by  clinicians  to  be 
valuable  management  tools  for  COPD.  The  benefits  and  lim- 
its of  each  of  these  are  discussed  in  the  following  pages. 
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Vaccines 

Patients  with  COPD  have  an  increased  risk  for  respiratory 
tract  infections.  Infection  prophylaxis  via  vaccination  can  reduce 
the  incidence  and  severity  of  bronchial  infections,  reducing 
the  morbidity  and  mortality  associated  with  these  infections.'"' 
Annual  vaccine  prophylaxis  against  influenza  is  recommended 
for  all  COPD  patients,  with  the  vaccine  formulation  and  potency 
revised  yearly.""^  Chemoprophylaxis  with  amantadine  and 
similar  agents  should  be  considered  when  unimmunized 
patients  are  at  high  risk  for  contracting  influenza  and  there 
is  inadequate  time  for  immunization  to  become  effective  or 
immunization  is  contraindicated,  which  would  be  the  case  with 
a  prior  allergic  reaction  to  influenza  vaccine  or  a  known  allergy 
to  eggs.  Amantadine  can  be  given  as  a  single  daily  dose  of 
200  mg  during  periods  of  high  risk  of  influenza.  "^ 

Although  the  benefits  of  the  pneumococcal  vaccine  have 
been  debated,  pneumococcal  vaccination  is  currently  rec- 
ommended for  all  COPD  patients,  with  revaccination  to  be 
considered  every  6  years  in  those  patients  at  high  risk  for  sig- 
nificant reductions  in  immune  function."^  '-"  Routine  revac- 
cination is  not  recommended  for  all  patients  due  to  uncertainty 
over  the  rate  of  decline  in  immune  response  and  concern  about 
immune  reactions  in  immunocompetent  patients.  The  current 
pneumococcal  vaccine  is  23  valent,  covers  >  80%  of  pneu- 
mococcal strains,  and  is  60%  effective  in  producing  antibodies 
in  immunocompetent  patients.  Both  influenza  and  pneumo- 
coccal vaccines  are  underutilized.  Less  than  30%  of  high-risk 
patients  are  immunized  for  influenza  each  year  and  <  10% 
of  patients  receive  the  pneumococcal  vaccine."' 

Bronchoactive  Drugs 

The  judicious  use  of  bronchodilator  medications  can 
improve  function  in  patients  with  COPD.  Prior  to  initiating 
any  medical  management  regimen,  each  patient  should  undergo 
a  baseline  evaluation,  including  a  careful  history  and  phys- 
ical examination,  laboratory  tests  as  indicated  by  the  history 
and  physical,  chest  radiograph,  and  spirometric  testing,  before 
and  after  bronchodilator  administration.  Unfortunately,  a  sin- 
gle trial  of  bronchodilators  in  an  individual  patient  does  not 
accurately  identify  patients  with  partially  reversible  disease. 
nor  does  it  predict  the  response  to  long-term  bronchodilator 
therapy.  Thus,  the  systematic  use  of  bronchodilators  in  a  step- 
wise fashion  is  recommended,  a  method  that  can  provide  sig- 
nificant increases  in  expiratory  airflows  and  symptomatic  relief, 
even  in  patients  with  "fixed"  airflow  obstruction. ""  Although 
a  stepwise  approach  is  warranted,  it  must  be  recognized  that 
individual  patients  have  specific  medication  intolerances  and 
contraindications  that  require  customizing  of  therapy.  A  sum- 
mary of  the  stepwise  approach  to  bronchoactive  pharmaco- 
logic therapy  is  presented  in  Figure  8. 

Bronchodilators  can  be  given  by  inhaled,  oral,  subcuta- 
neous, and  IV  routes.  However,  the  inhaled  route  is  preferred 


due  to  the  direct  effects  on  the  lung  with  relatively  less  sys- 
temic effects.  Use  of  a  metered-dose  inhaler  (MDI)  with  or 
without  a  spacer  device  provides  a  response  equal  to  that  of 
nebulized  therapy.  Delivery  of  inhaled  bronchodilators  by  inter- 
mittent positive  pressure  breathing  offers  no  additional  advan- 
tage. When  used  properly,  MDIs  (if  need  be,  with  a  spacer) 
greatly  simplify  inhaled  therapy,  allowing  for  improved  patient 
compliance  and  decreased  equipment  costs  and  care.  If  dys- 
pnea and  severe  bronchospasm  during  exacerbations  impair 
MDI  technique,  nebulizer  therapy  may  be  necessary.  What- 
ever therapy  is  initiated,  it  is  imperative  to  monitor  patient 
symptoms,  expiratory  airflow,  ie,  FEVi,  exercise  tolerance, 
medication  usage  as  occasion  requires,  and  need  for  medi- 
cal attention  to  determine  patient  response  to  treatment. 

The  most  common  mistakes  in  bronchodilator  management 
include  inadequate  education  regarding  medications  and  inhaler 
techniques,  suboptimal  medication  dosing  (too  little  or  too 
much),  inadequate  monitoring  of  patient  response  to  treatment, 
and  a  lack  of  pretreatment  prior  to  activity.  Patient  education 
should  include  a  rationale  for  medical  treatment  and  specific 
education  related  to  medication  dosing  and  timing  and  the 
proper  use  of  the  various  inhalation  devices.  Instructional  aids 
include  nationally  and  locally  produced  self-instruction  writ- 
ten materials  and  audiovisual  aids.  In  addition  to  these,  indi- 
vidual training  is  frequently  needed  during  initial  MDI  and 
spacer  education.  Repetitive  instruction  of  proper  MDI  tech- 
nique is  mandatory  and  patients  should  be  required  to  demon- 
strate mastery  of  these  skills  over  the  course  of  their  care.  Fam- 
ily members  should  be  included  in  the  educadon  process,  as 
their  participation  in  the  patient's  subsequent  care  is  crucial 
both  to  success  and  to  perception  of  success.  Anticipated  out- 
comes from  this  education  include  more  appropriate  medi- 
cation usage  and  increased  compliance. 

Anticholinergics 

Anticholinergic  agents  are  now  an  integral  part  of  COPD 
therapy  and  are  considered  to  be  first-line  agents  by  many.'"'' 
Anticholinergics  such  as  atropine  and  ipratropium  have  been 
reported  to  produce  greater  bronchodilation  than  ^agonists 
at  convendonal  dosages,  although  it  has  been  suggested  that 
maximal  doses  of  either  agent  result  in  similar  degrees  of 
bronchodilation.  Of  note,  anticholinergics  may  produce  bron- 
chodilation in  some  COPD  patients  who  have  no  response 
to  /^-agonists.  Ipratropium  has  an  advantage  over  atropine 
in  that  it  is  poorly  absorbed  into  the  circulation  and  does  not 
cross  the  blood-brain  barrier,  resulting  in  minimal  side  effects, 
even  when  used  in  very  high  dosages.  The  slower  onset  of 
action  and  longer  duration  of  action  of  ipratropium  may  make 
it  more  suitable  for  use  on  a  regular  basis.  In  addition,  ipra- 
tropium has  been  shown  to  reduce  sputum  volume  without 
altering  sputum  viscosity.  The  recommended  dosing  for  ipra- 
tropium (2  puffs  qid)  is  suboptimal  in  many  patients  and 
higher  dosages  (3  to  6  puffs  qid)  with  a  spacer  should  be  con- 
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Ipratropium  (MDI  with  spacer), 
3-6  puffs,  4  times/day 

Optimal  outcome 

Improvement  but 
sub-optimal  ouctome 

\^^achieved 

Continue 
therapy 

Add  p  -2  agonist  (MDI  with  spacer), 
2-6  puffs  every  3-6  hours 

Optimal  outcome 

No  change  >^ 

Discontinue 
li-2  agonist 

Improvement  but 
sub-optimal  ouctome 

N.   achieved 

Continue 
therapy 

Add  long-acting  theophylline 

300-900  mg/day 

(serum  level,  8-12  |/g/mL) 

Optimal  outcome 

No  change  >^ 

Discontinue 
theophylline 

Improvement  but 
sub-optimal  ouctome 

'v  achieved 

Continue 
therapy 

Add  corticosteroids; 

prednisone,  400  mg/day 

for  14  days 

Improvement 

No  Change  >^ 

Discontinue 
corticosteroids 

Continue  therapy; 

reduce  corticosteroids 

to  minimum  possible 

(0-10  mg  every  day  or  on 

alternate  days,  inhaled) 

Fig.  8.  Typical  regimen  for  treating  chronic  obstructive  pulmonary  disease.  Outcome  was  measured 
in  terms  of  improvement  in  tfie  forced  expiratory  volume  in  the  first  second  (FEVi),  FEViiFVC 
(forced  vital  capacity),  and  peak  flow;  improvement  in  the  distance  covered  in  a  6-  or  12-minute 
walk;  and  objectively  observed  reduction  in  dyspnea,  medication  use,  and  nocturnal  symptoms. 
MDI  =  metered-dose  inhaler.  From  reference  107,  with  permission. 


sidered.  The  Lung  Health  Study,  which  evaluated  the  reg- 
ular use  of  modest  doses  of  inhaled  ipratropium  early  in  the 
course  of  COPD  in  an  attempt  to  retard  disease  progression, 
showed  no  beneficial  effect  on  baseline  FEV].'  However, 
another  study  did  demonstrate  an  improvement  from  ipra- 
tropium in  baseline  FEV|  over  a  90-day  period  compared 
with  albuterol  and  demonstrated  no  beneficial  effect  in  base- 
line spirometric  functions.-^'' 

Sympathomimetics 

Sympathomimetics  have  been  the  mainstays  of  COPD  man- 
agement for  years,  although  their  role  as  a  first-line  agent  has 
been  challenged  by  ipratropium  in  recent  years.'-''--  Many 
sympathomimetics  are  available.  There  is  considerable  vari- 
ation in  the  time  of  onset,  length  of  duration,  and  degree  of 
adrenaline-like  kick  within  the  various  sympathomimetics 
based  on  the  degree  of  (X-.  fi- 1  -.  and  /^2-adrenoreceptor  ago- 


nist selectivity  and  other  intrinsic  properties  of  each  agent. 
/?-2-Adrenoreceptor  agonists  are  currently  the  sympath- 
omimetic agents  of  choice  in  the  treatment  of  COPD.  min- 
imizing a  and  15- 1  side  effects.  Nevertheless,  the  potent  /?- 
2-adrenoreceptor  agonists  can  cause  tremor  and  a  reflex 
tachycardia.'-- '-'  Most  recommended  sympathomimetic  doses 
provide  less  than  maximal  bronchodilation.  Although  higher 
dosing  can  improve  bronchodilation  in  some  patients,  tachy- 
phylaxis has  been  reported  and  there  is  a  minor  concern  over 
the  development  of  a  cardiomyopathy  and  other  cardiac  tox- 
icities with  excessive  /3-2  agonist  usage.  The  potential  for 
inducing  hypokalemia  with  higher  doses  of /^2  agonists  must 
also  be  recognized  and  monitored  in  patients  at  risk.  In  gen- 
eral, /J-2-adrenoreceptor  agonists  have  a  rapid  time  of  onset 
and  are  preferred  for  the  treatment  of  acute  bronchospasm. 
Oral  li-2  agonists  are  not  recommended  at  initial  therapy 
because  of  their  high  incidence  of  side  effects,  but  can  be  tried 
in  patients  unable  to  use  inhaled  therapies. 
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Theophylline 

Although  debate  continues  about  the  value  of  theophylline, 
its  place  in  the  miuiagement  of  COPD  suggests  that  tJicophylline 
therapy  benefits  many  COPD  patients.  The  controversy  may 
be  due.  in  part,  to  misconceptions  about  the  mechanisms  of 
bronchodilation,  problems  with  drug  delivery,  and  evidence 
that  theophylline  offers  little  additional  bronchodilation  beyond 
that  of  inhaled  agents.  Nevertheless,  theophylline  therapy  has 
been  shown  to  benefit  COPD  patients.  Evening  dosing  with 
long-acting  theophylline  preparations  has  been  shown  to  reduce 
overnight  falls  in  FEV|  and  improve  morning  respiratory  symp- 
toms in  patients  using  inhaled  bronchodilators.'-^  Theophylline 
has  also  been  suggested  to  have  various  other  respiratory  effects. 
including  reduced  gas  trapping,  improved  respiratory  mus- 
cle function  and  gas  exchange,  and  enhanced  mucociliary  clear- 
ance.'-' In  addition,  theophylline  has  been  shown  to  improve 
the  central  drive  to  breathe  and  yet  to  decrease  dyspnea.  It  also 
has  pulmonary  vasodilator  effects  that  can  improve  right  ven- 
tricular function  and  exercise  perfonniuice  in  COPD  patients. '-- 

The  toxic  reactions  of  theophylline  are  well  recognized. 
as  are  the  various  conditions  that  may  acutely  alter  theophylline 
levels,  including  hepatic  dysfunction  and  the  use  of  various 
medications  such  as  cimetidine  and  erythromycin.  If  warranted 
in  therapy,  theophylline  can  be  given  to  achieve  safe  levels 
in  COPD  patients  in  the  lower  therapeutic  range  (8  to  12 
fUg/mL).  Rarely,  higher  levels  ( 16  to  20  fJg/mL)  may  be  of  ben- 
efit, although  close  monitoring  for  side  effects  and  drug  toxici- 
ty is  required.  Several  long-acting  theophylline  preparations 
are  currently  available  that  provide  stable  uniform  drug  release. 

Combined  Bronchodilator  Therapy 

In  many  instances,  the  combination  of  several  bronchodilator 
agents  may  provide  added  effects.'"^'--  The  combination  of 
a  ^agonist  and  anticholinergic  in  the  same  MDI  (Combivent) 
has  been  shown  to  have  an  additive  effect,  especially  when 
typically  recommended  (lower)  doses  of  each  agent  are  used.'-'' 
A  combination  of  albuterol  and  ipratropium  (Combivent)  has 
recently  been  released  in  the  United  States.  Simultaneous 
administration  of  both  agents  does  not  appear  to  potentiate 
the  bronchodilator  effects  of  either  agent.  Theophylline  and 
p-2  agonists  have  also  been  shown  to  have  additive  bron- 
chodilator effects  and  the  combination  is  usually  well  toler- 
ated. The  combination  of  several  agents  may  allow  for  sig- 
nificant bronchodilation  while  using  submaximal  doses  of  each 
agent,  thus  helping  to  avoid  drug  toxicity. 

Corticosteroids 

The  value  of  corticosteroids  in  both  stable  and  acute  con- 
ditions remains  uncertain.  Corticosteroids  have  been  shown 
to  produce  a  favorable  response  in  some  COPD  patients  dur- 
ing acute  COPD  exacerbations,  improving  symptoms  and 


reducing  hospital  durations.  Steroids  have  also  been  shown 
to  reduce  relapses  in  a  minority  of  COPD  patients  with  a  his- 
tory of  frequent  exacerbations.  Thus,  short  courses  or  bursts 
of  corticosteroids  should  be  considered  in  COPD  patients  dur- 
ing acute  exacerbations  that  are  unresponsive  to  aggressive 
inhaled  bronchodilator  therapy. 

Many  COPD  patients  have  corticosteroids  indiscriminately 
prescribed  on  a  long-term  basis,  producing  severe  adverse 
side  effects  without  any  lasting  positive  benefits.  In  several 
trials,  no  more  than  20  to  30%  of  COPD  patients  showed  objec- 
tive benefits  from  long-term  steroid  administration.'-^  To  date, 
it  has  not  been  possible  to  predict  which  individuals  will 
respond  to  long-term  systemic  corticosteroid  therapy.  Indeed, 
a  beneficial  steroid  response  during  an  acute  COPD  exac- 
erbation does  not  indicate  a  patient  will  benefit  from  long- 
term  steroid  use.  A  closely  monitored  clinical  trial  remains 
the  only  way  to  select  those  patients  who  might  benefit  from 
long-term  steroid  therapy.  A  trial  of  "therapeutic"  corticos- 
teroids for  about  2  weeks  should  be  considered  in  patients 
who  have  continued  symptoms  or  severe  airflow  limitation 
despite  maximal  therapy  with  other  agents.  Only  those  patients 
with  significant  documented  physiologic  improvement  should 
be  considered  for  long-term  therapy,  with  a  goal  of  reduc- 
ing dosage  to  the  lowest  possible. '°  There  is  no  evidence  that 
long-term  alternate  day  or  inhaled  steroid  usage  is  beneficial 
in  COPD  patients,  although  this  seems  logical  in  patients  with 
a  cleai'  asthmatic  component,  and  selected  patients  should  be 
treated  in  this  fashion.  Short-term  studies  of  high-dose  inhaled 
steroid  in  COPD  patients  do  suggest  there  may  be  some  ben- 
efit to  these  agents,  but  criteria  for  identifying  appropriate 
patients  have  not  been  established."  If  inhaled  steroids  are 
utilized  in  maintenance  management,  their  ability  to  sustain 
a  continued  steroid  benefit  needs  to  be  documented  by  serial 
spirometric  measurements.  Some  suppxart  for  the  use  of  inhaled 
corticosteroids,  along  with  inhaled  p  agonists,  is  accumu- 

lating  53,55.128 

Regular  long-term  use  of  low-dose  oral  corticosteroids  has 
been  suggested  to  retard  the  rate  of  decline  in  FEV|  in  COPD 
patients.'-"  Studies  evaluating  the  regular  early  use  of  oral  and 
inhaled  corticosteroids  as  a  means  of  retarding  disease  pro- 
gression are  ongoing.  Until  this  information  is  available,  the 
use  of  steroids  solely  to  retard  the  progression  of  disease  can- 
not be  recommended.  It  should  be  recognized  that  the  opti- 
mistic adding  of  steroids  to  the  drug  regimen  in  COPD  may 
add  to  the  burden  of  therapy  and  result  in  decrea.sed  compliance 
for  all  the  medications.  Thus,  long-term  steroid  therapy  should 
be  added  only  when  benefit  can  be  shown  and  the  patient's 
compliance  can  be  ensured. 

Strategic  Drugs 

Mucolytics.  Although  clearance  of  thick,  tenacious  secre- 
tions can  be  a  major  problem  in  COPD  patients,  there  is  lit- 
tle evidence  that  thinning  of  secretions  or  improving  sputum 
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clearance  rates  produces  any  clinical  improvement."  Increas- 
ing fluid  intake  is  of  no  value  unless,  possibly,  in  those  patients 
who  are  dehydrated.  Nebulizing  water  or  hypertonic  saline 
solution  is  without  documented  benefit  and  may  irritate  the 
airways  and  induce  bronchospasm.  Oral  expectorants  such 
as  guaifenesin  and  iodides  have  not  been  shown  to  be  of  ben- 
efit in  most  COPD  patients.  Guaifenesin  is  frequently  pre- 
scribed as  a  mucoactive  drug  in  the  United  States.  One  con- 
trolled clinical  trial  failed  to  prove  efficacy.'^"  lodinated 
glycerol  has  been  suggested  to  improve  cough  and  chest  dis- 
comfort in  some  patients  with  chronic  bronchitis,  but  this  prepa- 
ration is  no  longer  marketed.'" 

Of  the  many  mucolytics,  acetylcysteine  has  had  the  widest 
use  and  has  been  shown  to  thin  secretions  of  patients  with 
chronic  bronchitis."-  However,  it  has  no  effect  on  the  volume 
of  sputum  produced  or  on  airflow  in  patients  with  COPD,  and 
the  aerosolized  drug  can  induce  significant  bronchoconstriction. 
Interestingly,  acetylcysteine  has  been  shown  to  have  antiox- 
idant properties  that  may  be  of  benefit  to  COPD  patients,  and 
the  oral  drug  that  is  marketed  in  many  countries  is  often  used 
in  standard  therapy.  Various  other  mucolytic  agents  for  COPD 
have  also  been  suggested,  including  pancreatic  domase,  sur- 
factant and  various  proteolytic  agents,  and  detergents.  These 
agents  are  not  generally  available,  and  cannot  be  recommended 
since  they  are  of  unproven  value  in  the  treatment  of  COPD 
patients.  Cough  suppressants  should  be  avoided  or  prescribed 
cautiously,  since  they  may  impair  secretion  clearance  and  could 
theoretically  increase  retained  secretions.  There  is  no  evidence 
that  they  enhance  the  risk  for  respiratory  tract  infections. 

Selected  COPD  patients  with  excessive  secretions  or  an 
ineffective  cough  may  benefit  from  postural  drainage  and  chest 
percussion.  However,  chest  physiotherapy  is  not  of  benefit 
to  most  patients  with  COPD,  although  vibration  at  appropriate 
frequency  can  loosen  secretions. "'■'^■*  Various  other  physi- 
cal methods,  including  positive  expiratory  pressure,  forced 
expirations.'^'  and  even  a  nonproductive  cough  may  help  mobi- 
lize secretions."'"''  Flutter  valve  therapy  has  recently  been 
suggested  to  facilitate  airway  secretion  clearance.'-"  There 
is  emerging  information  documenting  the  efficacy  of  these 
devices  in  COPD. 

Reductions  in  mucus  hypersecretion  may  be  of  equal  impor- 
tance to  enhanced  .secretion  clearance.  Avoidance  of  airway 
irritants,  including  cigarette  smoke,  occupational  dusts,  and 
high  air  pollution,  and  treatment  of  significant  postnasal  drain- 
age, gastroesophageal  reflux,  and  infections  may  reduce  air- 
way secretions.  Some  of  the  macrolide  antibiotics  have  also 
been  suggested  to  decrease  mucus  secretion,  without  alter- 
ing other  mucus  properties. 

Antibiotics.  Although  still  somewhat  controversial,  antibi- 
otics are  frequently  used  in  the  treatment  of  COPD  exacer- 
bations and  have  been  shown  to  shorten  the  course  of  acute 
exacerbations."" ' ^''  Since  most  infectious  exacerbations  are 
viral  in  origin,  it  is  not  surprising  that  in  typical  cases,  antibi- 


otics are  of  dubious  benefit.  Examination  of  sputum  Gram  stains 
for  purulence  may  be  of  help  in  determining  the  need  for  antibi- 
otics. Sputum  cultures  are  not  cost-effective  unless  there  is 
evidence  suggestive  of  concomitant  pneumonia.  In  most  sit- 
uations, broad-spectrum  antibiotics  capable  of  treating  Strep- 
tococcus pneumoniae,  Haemophilus  influenzae,  and  Moraxella 
catarrhalis  are  preferred.  Suitable  agents  include  ampicillin, 
amoxicillin,  cephalosporins,  quinolones,  tetracyclines,  or  tri- 
methoprim/sulfamethoxazole. In  the  event  that  resistant  organ- 
isms are  likely,  the  combination  of  amoxicillin/clavulanic  acid 
or  a  macrolide  such  as  azithromycin  or  clarithromycin  may 
be  appropriate.  Prophylactic  antibiotics  are  not  recommended 
in  the  long-term  care  of  COPD  patients  unless  other  active 
chronic  disease  processes  such  as  bronchiectasis  or  immun- 
odeficiency are  present;  in  such  cases,  courses  of  one  drug 
for  2  to  3  weeks  followed  by  another  antibiotic  for  a  few  weeks 
may  be  justified.  Finally,  amantadine  or  rimantadine  therapy 
should  be  considered  in  unimmunized  COPD  patients  with 
suspected  acute  influenza  A.'"  if  started  within  the  first  48 
hours  of  infection. 

Cor  Pulmonale.  The  development  of  pulmonary  hyperten- 
sion and  cor  pulmonale  in  patients  with  COPD  generally  indi- 
cates a  poor  prognosis.  The  primary  etiology  for  these  changes 
is  hypoxemia,  with  the  indications  for  and  outcomes  of  oxy- 
gen therapy  previously  described.  Various  vasodilators  have 
been  investigated  in  an  attempt  to  reduce  pulmonary  hyper- 
tension and  its  sequelae.  However,  pulmonary  vasodilators 
in  general  have  unclear  benefits  and  can  have  significant  neg- 
ative impacts  on  most  patients,  including  systemic  hypoten- 
sion and  worsening  hypoxemia.  One  case  report  demonstrated 
an  improvement  in  pulmonary  artery  pressures  and  pulmonary 
vascular  resistance  by  use  of  prazosin,  an  a-blocking  agent.'*' 
In  addition,  theophylline  has  significant  effects  on  the  pulmon- 
ary vasculature  that  may  persist  on  a  long-term  basis.''"  Diuret- 
ics may  improve  right  and  left  ventricular  function  in  selected 
individuals  with  significant  congestive  heart  failure.  In  the 
event  that  diuretics  are  utilized,  alertness  to  side  effects  such 
as  electrolyte  imbalance  and  hypotension  is  vital.  Digoxin  is 
not  indicated  in  the  treatment  of  cor  pulmonale  unless  left- 
sided  congestive  heart  failure  is  also  present.'^-  Digoxin  is 
useful  in  rate  control  for  chronic  atrial  fibrillation. 
Respiratory  Stimulants.  Various  respiratory  stimulants, 
including  medroxyprogesterone,  acetazolamide,  and  doxapram, 
have  been  suggested  as  a  means  of  increasing  ventilation, 
reducing  hypercapnia,  and  improving  oxygenation  in  COPD 
patients.  Unfortunately,  the  stimulating  effects  of  these  agents 
are  frequently  shortlived,  the  medications  can  have  side  effects, 
and  stimulation  of  overworked  respiratory  muscles  may  induce 
respiratory  muscle  fatigue  and  worsening  respiratory  fail- 
ure. Although  a  European  drug,  almitrine,  is  of  some  value 
in  selected  patients,  respiratory  stimulants  are  not  currently 
recommended  in  the  United  States  for  hypercapnic  or  hypox- 
emic COPD  patients.  In  selected  cases,  noninvasive  venti- 
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latory  support  may  be  utilized  in  the  treatment  of  acute  and 
chronic  respiratory  insufficiency,  with  reduced  morbidity  and 
mortahty  during  acute  exacerbations  and  improved  exercise 
tolerance  and  dyspnea  with  long-term  use.'''-' 

Dyspnea.  On  occasion,  opiates  may  be  of  benefit  in  severely 
dyspenic  patients.  Treatment  with  morphine  and  dihydroco- 
deine  can  increase  exercise  tolerance  and  reduce  dyspnea  in 
selected  patients:  perhaps  oral  dosing  or  a  skin  patch  is  jus- 
tified in  such  individuals.''"  Little  is  known  about  the  long- 
term  effects  of  treating  dyspnea  with  opiates  and  caution  is 
necessary  due  to  the  risk  of  respiratory  depression.  Benzo- 
diazepines have  been  shown  to  have  no  direct  effect  on  dys- 
pnea. Phenothiazines  such  as  prochlorperazine  and  promet- 
hazine may  have  some  benefit  in  the  treatment  of  dyspnea, 
although  their  impact  is  small.  The  appropriate  use  of  psy- 
choactive agents,  including  anxiolytics  and  antidepressants, 
can  be  of  help  to  COPD  patients  when  severe  anxiety  or  depres- 
sion is  present. 

Antiproteases  and  Antioxidants.  Recognition  of  a- 1 -antit- 
rypsin deficiency  as  a  cause  for  the  early  development  of 
emphysema  has  led  to  an  increasing  awareness  of  the  role  of 
protease/antiprotease  and  oxidant/antioxidant  imbalances  in 
the  development  of  COPD. '■'^  IV  (intravenous)  replacement 
therapy  is  able  to  produce  appropriate  levels  of  a- 1  -protease 
inhibitor  in  the  blood  and  alveolar  fluid.'''*''''  However,  inhaled 
therapy  has  not  been  demonstrated  to  sufficiently  penetrate 
into  the  lung  parenchyma,  the  likely  site  of  damage  in  defi- 
cient patients.  Interestingly,  cigarette  smoke  is  capable  of 
impairing  normal  a- 1  -protease  inhibitor  function  by  altering 
key  molecular  sites  in  the  antiprotease  protein.  Although 
accepted  therapy,  the  long-term  benefits  of  a- 1 -antiprotease 
replacement  therapy  in  a-1-antiprotease-deficient  patients 
remains  unproven. 

In  addition  to  a- 1 -antitrypsin  deficiency,  other  protease/ 
antiprotease  and  oxidant/antioxidant  imbalances  may  contribute 
to  COPD."  New  antiprotease  and  antioxidant  agents  are  at 
various  stages  of  development.  Even  nonspecific  antioxidants 
such  as  vitamins  C  and  E  have  been  proposed  as  treatments 
for  this  disease.  However,  these  agents  and  dietary  manip- 
ulation (eg,  using  fish  oil.  fresh  fruits  and  green-leaf  vegetables, 
or  spicy  foods),  which  may  be  beneficial,  have  yet  to  undergo 
large-scale  clinical  trials  and  remain  unproven. 

Oxygen 

Hypoxemia  in  COPD  patients  has  been  shown  to  be  an  indi- 
cator of  diminished  patient  function  and  of  mortality;  correction 
of  hypoxemia  has  been  documented  to  improve  survival  in 
hypoxemic  COPD  patients. ''***■'■'''  Most  COPD  patients  with 
chronic  hypoxemia  have  few  if  any  symptoms,  besides  dys- 
pnea and  exercise  limitations,  directly  attributable  to  a  decrease 
in  oxygenation.  Thus,  assessment  of  arterial  oxygenation  is 


necessary  in  all  COPD  patients  at  risk  for  developing  hypox- 
emia. In  addition  to  its  ability  to  reduce  mortality,  oxygen  ther- 
apy for  ambulatory  outpatients  can  be  expected  to  achieve  early 
physiologic  and  symptomatic  benefits.  Reduction  in  dyspnea 
with  acfivity,  increased  performance  of  activities  of  daily  liv- 
ing, improved  sleep  quality,  and  improved  neuropsychiatric 
function  may  all  be  important  symptomatic  benefits  of  long- 
term  oxygen  therapy. 

Although  of  benefit  to  hypoxic  COPD  patients,  there  is  no 
evidence  of  improved  function  or  survival  with  oxygen  use 
in  normoxic  patients.  Because  of  the  expense  of  long-term 
oxygen  therapy,  strict  reimbursement  guidelines  have  been 
instituted,  with  current  recommended  indications  for  oxygen 
therapy  listed  in  Table  4.  Although  most  studies  describe  only 
resting  oxygen  criteria,  oxygen  therapy  for  patients  with  nor- 
mal daytime  oxygen  levels,  but  with  hypoxemia  at  night  or 
with  exercise,  has  now  been  shown  to  improve  exercise  tol- 
erance and  quality  of  life  and  may  improve  survival. '-''°'"  A 
typical  oxygen  prescription  is  written  for  oxygen  by  nasal  can- 
nulas at  a  flow  rate  sufficient  to  produce  a  PaO:  ^  65  mm  Hg 
or  an  arterial  oxygen  saturation  >  90%  at  rest  and  with  activ- 
ity. Since  nocturnal  desaturation  is  common,  the  flow  rate  can 
either  be  increased  by  1  L/min  at  night  or  be  more  precisely 
adjusted  by  recording  sleep  oximetry. 

Table  4.      Prescribing  Criteria  for  Long-Term  Oxygen  Therapy* 

United  States:  CMN  Form  HCFA-484 

1  •    PaO:  <  55  mm  Hg  or  SaO:  <  88%  (breathing  room  air) 
2-    PaO;  <  59  mm  Hg  and  evidence  of  at  least  one  of  the  following: 
pulmonary  hypertension  (P  wave  >  3  mm  in  leads  II,  III  or  a  VF), 
cor  pulmonale  (dependent  edema),  or  erythrocytosis  (Hct  >  56%) 

Annual  update  of  CMN  required  for  patients  meeting  criteria  of  1. 
Revised  CMN  required  after  3  months  for  patients  meeting 
criteria  of  2. 


*CMN  =  Certificate  of  Medical  Necessity.  This  HCFA-484  single  sheet  must  be 
completed  and  signed  by  a  physician.  SaO:  -  arterial  oxygen  saturation;  Pao,  = 
arterial  oxygen  pressuure;  Hct  =  hematocrit. 


Various  oxygen  systems  are  available  for  the  delivery  of 
oxygen  to  patients.  An  oxygen  concentrator  is  the  least  expen- 
sive home  oxygen  device  and  may  be  all  that  is  required  for 
homebound  patients.  However,  keeping  patients  homebound 
is  not  desirable  and  a  separate  portable  system  is  required.  In 
addition,  the  concentrator  is  dependent  on  electricity  and  elec- 
tricity cost  is  not  covered  by  insurance.  A  back-up  concen- 
trator and  a  home  electricity  generator  may  also  be  required 
in  rural  areas.  Compressed  gas  is  widely  available  and  small 
portable  cylinders  can  provide  up  to  10  hours  of  oxygen  when 
low  flow  rates  are  used.  However,  compressed  gas  is  the  most 
expensive  method  of  oxygen  delivery  when  higher  flow  rates 
are  required.  In  addition,  this  requires  frequent  home  deliv- 
eries. Liquid  oxygen  has  the  advantage  of  providing  a  longer- 
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lasting  home  supply  and  the  associated  portable  system  is  the 
lightest  and  lasts  the  longest.  Liquid  oxygen  is  expensive  and 
is  not  available  in  many  rural  areas. 

Patient  compliance  with  oxygen  therapy  and  patient  activ- 
ity levels  are  often  reduced  because  of  limited  or  unreliable 
delivery  times  and  equipment  services  associated  with  the 
provision  of  portable  oxygen  systems.  As  a  result,  various 
methods  designed  to  conserve  oxygen  have  been  devel- 
oped.'''-''"'  Nasal  cannulas  with  oxygen  reservoirs  collect  con- 
tinuously flowing  oxygen  while  the  patient  exhales,  mak- 
ing more  oxygen  available  during  inhalation,  thereby  reducing 
the  needed  flow  rates  and  increasing  the  hours  of  portable 
oxygen  time.  Pulse  oxygen  devices  deliver  oxygen  only  dur- 
ing inspiration,  again  reducing  oxygen  flow  demands.  The 
instillation  of  oxygen  directly  into  the  trachea  using  a  small 
transtracheal  catheter  has  been  advocated  as  a  means  of  reduc- 
ing  oxygen  needs  and  reducing  ventilatory  demands  in  the 
COPD  patient.  In  addition,  it  can  eliminate  nasal  discom- 
fort and  eliminate  the  cosmetic  effects  of  nasal  cannulas."'* 
However,  this  requires  a  minor  surgical  procedure,  regular 
catheter  care  by  the  patients,  and  close  patient  monitoring, 
and  it  leads  to  the  risk  of  increased  inspissated  secretions  and 
catheter  tract  infection.  In  general,  improved  oxygen  deliv- 
ery systems  and  oxygen  conservation  devices  can  encour- 
age better  patient  compliance,  increase  ambulatory  capabilities, 
and  increase  the  effectiveness  of  oxygen  therapy. 

11.  NLHEP  and  the  Primary  Health  Provider 

Following  a  planning  meeting  and  a  major  workshop,  a 
new  national  strategy  aimed  at  the  early  identification  of  and 
intervention  in  COPD  and  related  disorders  became  formal- 
ized.'" '^^*' The  NLHEP  is  conducted  through  an  Executive 
Committee  with  membership  from  the  ACCP,  ATS,  Ameri- 
can College  of  Physicians,  American  Association  for  Respir- 
atory Care,  the  American  Association  for  Cardiovascular  and 
Pulmonary  Rehabilitation,  the  Society  for  General  Internal 
Medicine,  the  National  Heart.  Lung,  and  Blood  Institute,  the 
National  Cancer  Institute,  and  the  National  Institute  of  Occu- 
pational Safety  and  Health.  The  consortiuin  provides  pow- 
erful support  for  our  efforts  in  providing  primary  care  edu- 
cation and  public  education.  "Test  Your  Lungs,  Know  Your 
Numbers"  (FEV|  and  FVC)  is  the  call  to  anns  for  physicians 
and  the  public. 

With  modem  training  in  COPD,  it  is  our  premise  that  the 
primary  care  physician  and  other  front-line  health  care 
providers  should  be  able  to  diagnose  COPD  and  treat  the 
great  majority  of  patients  with  COPD  throughout  the  course 
of  their  illness.  However,  there  are  several  clinical  cir- 
cumstances in  which  consultation  with  a  pulmonary  spe- 


cialist is  indicated.  Patients  with  severe  disease  accompa- 
nied by  complications  might  best  be  treated  in  conjunction 
with  a  consultant. 

12.  Indications  for  Consultation  With  a  Pulmonologist 

1.  Severe  disease,  including: 

a.  persistent  dyspnea  with  activities  of  daily 
living  despite  adequate  therapy,  or 

b.  frequent  recurrent  exacerbations  of  COPD. 
Consultation  on  these  patients  may  address: 

a.  the  evaluation  of  other  etiologies  of  dyspnea, 

b.  review  of  the  therapeutic  regimen  and  recom- 
mendations for  revisions  or  additional  therapy, 

c.  consideration  of  additional  therapy  for  intractable 
dyspnea,  including  possible  use  of  narcotics  (to 
partially  blunt  excessive  respiratory  drives, 
especially  for  subsequent  severe  exacerbations 
with  acute  respiratory  failure);  also  discussion  of 
withholding  and/or  withdrawing  life  support 
measures. 

2.  Evaluation  for  an  initiation  of  maintenance  oxygen 
therapy.  This  includes  consideration  of  nocturnal 
oxygen  therapy  for  nocturnal  hypoxemia  and 
consideration  of  transtracheal  oxygen  therapy. 

3.  Failure  to  successfully  taper  the  patient  from 
systemic  corticosteroids. 

4.  Consideration  of  and  preoperative  assessment  for 
thoracic  surgery  and  other  surgery  placing  the  patient 
at  high  risk  for  pulmonary  complications. 

5.  Failure  to  respond  after  two  sequential  courses 
of  antibiotics  for  an  acute  exacerbation. 

6.  Presence  of  severe  purulent  chronic  bronchitis 
or  bronchiectasis  for  consideration  of  long-term 
intermittent  or  continuous  antibiotic  therapy. 

7.  Persistent  pulmonary  infiltrate(s)  on  chest  radiograph 
unresponsive  to  a  course  of  antibiotics.  This  includes 
evaluation  for  tuberculosis,  atypical  mycobacterial 
disea.se.  fungal  disease,  and  lung  cancer. 

8.  Evaluation  of  sleep  disturbances,  including 
suspected  obstructive  sleep  apnea. 

9.  Management  of  .severe  acute  respiratory  failure. 
This  is  particularly  indicated  if  treatment  with 
mechanical  ventilation  is  a  consideration. 

10.  Cor  pulmonale  with  clinical  right  heart  failure 
that  is  unresponsive  to  usual  therapy. 

1 1 .  Consideration  of  new  techniques  in  lung  volume 
reduction  surgery. 

1 2.  Consideration  for  a- 1  -antitrypsin  augmentation 
therapy. 
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26.  Rokaw  SN,  Detels  R,  Coulson  AH,  et  al.  The  UCLA  population  stud- 
ies of  chronic  obstructive  respiratory  disease:  III.  Comparison  of  pul- 
monary function  in  three  communities  exposed  to  photochemical  oxi- 
dants, multiple  primary  pollutants,  or  minimal  pollutants.  Chest 
1980;78:252-62. 
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ed.  London:  Macmillan.  1970;  286-.301. 


A  description  of  the  bedside  examination  of  the  pulmonary  patient. 

67.  Fischl  MA.  Pitchenrik  L.  Gardner  L.  An  index  predicting  relapse  and 
need  for  hospitalization  in  patients  with  acute  bronchial  asthma.  N 
Engl  J  Med  1981;305:783-89. 

This  study  offered  objective  measurements  that  aimed  to  predict  the 
need  for  hospitalization  in  severe  attacks  of  asthma  in  patients  eval- 
uated in  the  emergency  department. 

68.  Mueller  RE.  Petty  TL.  Filley  GF.  Ventilation  and  arterial  blood  gas 
changes  induced  by  pursed  lips  breathing.  J  AppI  Physiol  1970: 
28:784-89. 

This  is  a  detailed  physiologic  study  that  demonstrated  that  pursed 
lip  breathing  resulted  in  slower,  deeper  breathing.  This  method  aug- 
mented o.xygen  transfer  across  the  lungs. 

69.  American  Thoracic  Society.  Standardization  of  spirometry.  Am  Rev 
Respir  Dis  1979:119:831-38. 

This  was  the  first  statement  by  the  ATS  providing  guidelines  for  stan- 
dardizing spirometry,  including  equipment  requirements,  mainte- 
nance, and  calibration  suggestions  and  performance  recommendations. 

70.  American  Thoracic  Society.  Standardization  of  spirometry:  1987 
update.  Am  Rev  Respir  Dis  1987;136:1286-96. 

This  is  a  detailed  update  of  the  A  TS  Spirometry  Standards.  The  ear- 
lier standards  were  published  following  the  Snowbird  Workshop  on 
Spirometry  (Am  Rev  Respir  Dis  1979:119:831-38} 

71.  American  Thoracic  Society.  Standardization  of  spirometry:  1994 
update.  Am  J  Respir  Crit  Care  Med  1995:152:1 107-36. 

Both  this  and  the  above  reference  provide  updates  to  the  original  ATS 
recommendations  on  the  standardization  of  pulmonary  function  test- 
ing. These  updates  take  into  account  changes  in  clinical  emphasis, 
knowledge  gained  from  experience  using  the  tests,  and  new  devel- 
opments in  technology. 

72.  American  Thoracic  Society.  Lung  function  testing:  selection  of  ref- 
erence values  and  interpretive  strategies.  Am  Rev  Respir  Dis  1 99 1 ; 
144:1202-18. 

Many  published,  accepted  "normal"  reference  values  exist  to  which 
patient  data  may  be  compared.  This  ATS  statement  provides  an 
overview  of  the  scientific  basis  for  reference  values  and  guidelines 
for  selecting  reference  values  for  a  particular  population  and  for  inter- 
preting data  in  relation  to  the  reference  values. 

73.  Bergin  CJ,  Muller  NL,  Miller  RR.  CT  in  the  qualitative  assessment 
of  emphysema.  J  Thorac  Imaging  1986;1:94-103. 

This  is  an  early  article  that  demonstrated  the  ability  of  the  CT  scan 
to  identify  emphysema  or  loss  of  alveolar  walls  and  also  the  emphy- 
sema type,  ie,  centrilobular,  panlobular.  and  paraseptal  emphysema. 

74.  Feigin  DS,  Abraham  JL.  'Increased  pulmonary  markings' — a  radi- 
ologic-pathologic  correlation  study  [abstract].  Invest  Radiol  1980; 
15:425. 

Lungs  from  consecutive  autopsies  were  compared  with  recent  chest 
radiographs  if  pulmonary  infiltrates  suggesting  pneumonia  or  can- 
cer were  not  present.  So-called  increased  pulmonary  markings  were 
due  histologically  to  edema,  infiltration,  and  possibly  fibrosis.  Cor- 
relation with  emphysema  was  poor. 

75.  Eraser  RG,  Eraser  RS,  Renner  JW,  et  al.  The  roentgenologic  diag- 
nosis of  chronic  bronchitis:  a  reassessment  with  emphasis  on  peri- 
hilar  bronchi  seen  end-on.  Radiology  1976:120:1-9. 

The  thickness  of  bronchial  walls  as  judged  by  radiographic  shad- 
ows was  compared  for  nonnal  men  and  men  with  a  clinical  diagnosis 
of  COPD.  Airway  wall  thickening  was  best  visualized  when  bronchi 
were  seen  "end  on.  "  So-called  tramlines  were  described  and  illus- 
trated in  this  article.  It  was  concluded  that  chronic  bronchitis  is  not 
a  radiographic  diagnosis. 

76.  Laws  JW.  Heard  BE.  Emphysema  and  the  chest  film:  a  retrospective 
radiological  and  pathological  study.  Br  J  Radiol  1962;35:750-61. 
This  is  an  early  attempt  at  radiographic  and  pathologic  correlations 
in  emphysema,  using  whole  lung  .actions.  Marked  degrees  of  emphy- 
sema could  accurately  be  diagnosed  h\  chest  radiograph,  but  not 
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mild  III  iiiodeniW  devices  of  dfslnididn.  Lur\>e-voliimf  lungs  cor- 
related with  emphysemci  in  only  a  minority  ofccises. 
Milne  ENC.  Bass  H.  The  roentgenological  and  functional  analysis 
of  combined  left  heart  failure  and  chronic  obstructive  pulmonary  dis- 
ease. Invest  Radiol  1969;4:129-47. 

A  study  that  shows  a  reduction  in  lung  hyperinflation  and  reduction 
of  vascular  flow  to  upper  lung  regions  in  the  presence  of  pulmonary 
congestion  from  left  heart  failure.  These  changes  tend  to  minimize 
the  radiographic  evidence  of  emphysemci.  which  is  hyperinflation  and 
reduced  lung  vascular  shadows. 

Sanders  C.  Nath  PH.  Bailey  WC.  Detection  of  emphysema  with  com- 
puted tomography:  correlation  with  pulmonary  function  tesLs  and  chest 
radiology.  Invest  Radiol  1988:23:262-66. 

CT proved  to  be  more  sensitive  than  the  standard  chest  radiograph 
and  as  sensitive  as  pulmonary'  function  tests  (spirometry  and  diffu- 
sion) in  identifying  emphysema.  Some  evidence  of  emphysema  was 
found  in  69'7c  of  patients  with  normal  results  of  pulmonary  function 
tests.  CTmay  be  useful  as  a  noninvasive  test  in  the  diagnosis  of  early 
emphysema  and  before  pidmonary  function  abnormalities  occur. 
Simon  G.  Chronic  bronchitis  and  emphysema:  a  symposium:  in.  Patho- 
logical tlndings  and  radiological  changes  in  chronic  bronchitis  and 
emphysema:  (/>)  Radiological  changes  in  chronic  bronchitis.  Br  J  Radiol 
1959:32:292-94. 

This  is  an  early  report  from  one  of  the  leaders  of  modem  chest  radi- 
ology. The  chest  radiograph  in  chronic  bronchitis  was  often  judged 
nonnal.  Thickened  airway  walls  were  found  in  only  about  one  half 
of  chronic  bronchitis  patients.  In  contrast,  bronchography  revealed 
a  high  percentage  of  irregular  mucosal  changes.  Distention  of  bronchi 
imd  abrupt  cutoffs  of  the  contrast  material,  probably  due  to  mucus 
plugs,  were  observed  in  some  patients  with  chronic  bronchitis. 
A  Communications  Strategy  for  Public  Education.  The  national  choles- 
terol education  program.  Bethesda  MD:  National  Instiaites  of  Health, 
1994:NIH/NHLBI  publication  No.  94-3292. 
,4  communication  discussing  the  scientiflc  evidence  for  the  objec- 
tives and  strategies  presented  for  lowering  cholesterol  levels  in  high- 
risk  and  general  populations.  Various  approaches  are  recommended. 
Lilienfeld  A.  'Chronic  diseases."  In:  Last  JM.  ed.  Public  health  and 
preventive  medicine.  New  York:  Appleton  Century  Crofts.  1980; 
1 142-43. 

The  broadest  and  most  comprehensive  oveiriew  of  public  health  and 
preventive  medicine  education  currently  in  its  I2th  edition. 
Owens  G.  Public  screening  for  lung  disea.se:  experience  with  the  NIH 
Lung  Health  Study.  Am  J  Med  1 99 1  ;9 1 :37S-40S. 
This  study  revealed  that  COPD  is  more  prevalent  than  previously 
recognized,  that  it  is  widespread  in  women  as  well  as  men.  and  that 
it  is  far  more  ammton  in  young  individuals  them  was  tluiught. 
Rylander  R.  Organic  dusts — from  knowledge  to  prevention.  Scand 
J  Work  Environ  Health  1994:20:1 16-22. 

A  review  of  the  clinical  and  subjective  sywptoms  and  pathology  related 
to  organic  dust  exposure  is  presented  with  a  discussion  of  the  inflam- 
matory processes  they  induce.  Preventive  approaches  include  dust 
control,  information,  and  medical  surveillance. 
Kentner  M,  Valentine  H.  Identification  and  prevention  of  work-related 
diseases  and  premature  incapacity.  Zentralbl  Hyg  Umweltmed  1993; 
193:495-512. 

While  in  many  ca.<^es  preventive  actions  have  led  to  a  decrease  in  occu- 
pational diseases,  more  complex  studies  taking  into  account  mul- 
tifactorial designs  are  needed  to  delineate  the  needs  in  ohstriiclivc 
lung  diseases. 

Bascomb  R  (Chairman),  Committee  of  the  Environmental  and  Occu- 
pational Assembly  of  the  American  Thoracic  Society.  State  of  the 
art:  health  effects  of  outdoor  air  pollution,  part  I-II.  Am  J  Respir  Crit 
Care  Med  1996:153:3-50.477-98. 

A  detailed  and  comprehensive  review  of  the  effects  of  outdoor  pol- 
lutants on  rcspiraton'  health,  niorhidily.  inortalitv.  genoto.xicitx  and 


carcinogenicity,  clinical  toxicology,  atopy,  and  sensitivitx: 

86.  Lynch  BS,  Bonnie  RJ.  Growing  up  tobacco  free.  Washington,  DC: 
Institute  of  Medicine,  National  Academy  Press,  1994. 

A  comprehensive  review  of  the  relationship  between  tobacco-related 
scientific  hwwledge  and  social  policy  regarding  public  health  objec- 
tives to  reduce  the  onset  of  tobacco  use  and  addiction  among  chil- 
dren and  youths. 

87.  Lee  PR.  Healthy  People  2000— progress  report  for  tobacco.  Wash- 
ington, DC:  Public  Health  Service.  Aug  18.  1994. 

A  fact  sheet  publLnhed  by  the  Public  Health  Sen'ice  to  update  the  pub- 
lic on  smoking  prevalence,  and  incidence  rates  as  well  us  cessation 
efforts  in  youths. 

88.  Children  and  tobacco:  the  facts.  Washington.  DC:  FDA  Press  Office, 
Aug  10,  1995. 

A  fact  sheet  released  by  the  Food  and  Drug  Administration  listing 
the  latest  figures  in  teen  smoking  and  associated  pediatric  diseases 
leading  to  premature  deaths. 

89.  Pierce  JP,  Gilpin  E.  How  long  will  today's  new  adolescent  smoker 
be  addicted  to  cigarettes'?  Am  J  Public  Health  1996;86:253-56. 

A  study  estimating  expected  smoking  duration  for  cohorts  of  young 
smokers  by  age  and  gender  using  modeling  techniques  and  based 
on  the  National  Health  Interview  Surveys. 

90.  American  Thoracic  Society.  ATS  statement:  cigarette  smoking  and 
health.  Am  J  RespirCrit  Care  Med  1996:153:861-65. 

A  comprehensive  statement  covering  prevalence  of  smoking,  costs, 
health  effects,  passive  smoking,  the  role  of  addiction,  cessation  efforts, 
and  benefits  of  quitting. 

9 1 .  Opening  Session.  ALA/ATS  Annual  International  Conference,  New 
Orleans,  May  1996. 

92.  Jubran  A,  Gross  N,  Ramsdell  J,  et  al.  Comparative  cost-effective- 
ness analysis  of  theophylline  and  ipratropium  bromide  in  COPD:  a 
three-center  study.  Chest  1993:103:678-84. 

Tltis  comparative  study  of  311  COPD  patients  receiving  theophylline 
and  289  receiving  ipratropium  in  three  different  health  care  set- 
tings found  that  treatment  of  COPD  with  ipratropium  was  more 
cost-effective. 

93.  Carrat  F,  Valleron  AJ.  Influenza  mortality  among  the  elderly  in  France. 
1980-90:  how  many  deaths  may  have  been  avoided  through  vacci- 
nation'? J  Epidemiol  Community  Health  1995:49:419-25. 

This  study  calculated  the  mortality  rate  due  to  injiuenza  in  the  elderly 
in  France  between  1980  and  1990.  and  how  many  deaths  could  have 
been  avoided  through  vaccination. 

94.  Rothbarth  PH,  Kempen  BZM,  Sprenger  MJ.  Sense  and  nonsense  of 
influenza  vaccination  in  asthma  and  chronic  obstructive  pulmonary 
disease.  Am  J  Respir  Crit  Care  Med  1 995;  1 5 1 : 1 682-86. 

A  review  of  the  efficacy  of  influenza  vaccination  in  the  prevention 
offiirther  morbidity  and  mortality  in  patients  with  asthma  and  COPD. 

95.  McBean  AM.  Babish  JD,  Warren  JL.  The  impact  and  cost  of  influenza 
in  the  elderly.  Arch  Intern  Med  1993:153:2105-11. 

A  study  comparing  Medicare  costs  for  "an  epidemic  influenza  sea- 
son, "  a  "nonepidemic  season,  "  with  an  "interim  period  without  influ- 
enza virus  circulation. "  Results  show  that  the  costs  of  influenza  virus 
infection  are  significant  even  in  nonepidemic  years. 

96.  Phillips  CJ,  Prowie  MJ.  Economics  of  a  reduction  in  smoking  case 
study  from  Heartbeat  Wales.  J  Epidemiol  Community  Health  1993; 
47:215-23. 

This  4-year  study  (1985  to  1989)  identified  costs  of  a  smoking  inter- 
vention program  and  estimated  reduced  morbidity  and  displaced 
mortality  from  coronary  heart  disease,  lung  cancer,  and  chrcmic 
bronchitis. 

97.  Haggerly  MC.  Stockdale-Woolley  R.  Nair  S.  Resp-Care:  an  inno- 
vative home  care  program  for  the  patient  with  chronic  obstructive 
pulmonary  disease.  Chest  1991;100:607-12. 

A  before  and  after  evaluation  of  48  months  of  hospital-based  home 
care  program,  the  results  of  which  show  a  decrease  in  both  eincr- 
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genc\  care  and  hospitiiHzation  and  thus  a  cost  savings  during  the 
program. 

98.  Kaplan  PM.  Atkins  CT.  Behavioral  interventions  for  patients  with 
COPD.  In:  McSweeny  AJ.  Grant  I,  eds.  Chronic  obstructive  pulmonary 
disease:  a  behavioral  perspective;  lung  biology  in  health  disease.  New 
York:  Marcel  Dekker.  1988;  123-62. 

A  data-based  over\'iew  and  critical  evaluation  of  the  impact  of  vari- 
ous behavioral  interwntions  in  the  rehabilitation  of  patients  with  COPD. 

99.  Parker  SR.  Behavioral  science  aspects  of  COPD:  current  status  and 
future  directions.  In:  McSweeny  AJ,  Grant  1.  eds.  Chronic  obstruc- 
tive pulmonary  disease:  a  behavioral  perspective;  lung  biology  in  health 
disease.  New  York:  Marcel  Dekker,  1988;  279-303. 

A  careful  review  of  cognitive  and  behavioral  factors  contributing  to 
and  resulting  from  COPD.  including  management  and  rehabilita- 
tion approaches. 

100.  Fishman  AP.  Pulmonary  rehabilitation  research.  Am  J  Respir  Crit 
Care  Med  1994;149:825-33. 

An  oveniew  bridging  the  roles  of  the  pulmonary  specialist  in  the  treat- 
ment of  the  patient  with  COPD  with  discussion  of  functional  assess- 
ment and  outcomes  research. 

101.  Haggerty  MC.  Outpatient  management  of  common  problems  in  pa- 
tients with  chronic  obstructive  pulmonary  disease.  Nurse  Pract  Forum 
1993;4:16-22. 

Assessment,  management,  and  education  for  three  main  problems 
(dyspnea,  ineffective  secretion  clearance,  and  potential  for  exac- 
erbation} improve  functional  capacity  and  quality'  of  life  in  patients 
with  COPD. 

102.  Smith  K,  Cook  D,  Guyatt  GH,  et  al.  Respiratory  muscle  training  in 
chronic  airflow  limitation:  a  meta-analysis.  Am  Rev  Respir  Dis  1992; 
145:533-39. 

This  is  a  summary  of  17  relevant  articles  that  were  randomized  tri- 
als, selected  from  a  total  of  73  articles.  Overall,  there  was  little  evi- 
dence of  clinical  benefit  from  respiratory  muscle  training  in  COPD. 
Resistance  training  may  be  useful  if  adequate  generation  of  mouth 
pressures  can  be  achieved. 

103.  Folgering  H,  Rooyakkers  J,  Herwaarden  C.  Education  and  cost/ben- 
efit ratios  in  pulmonary  patients.  Monaldi  Arch  Chest  Dis  1994;49: 
166-68. 

Tlie  need  for  patient  education  stems  from  poor  symptom  perception, 
problems  using  inhalers  and  assessment  instruments,  a  lack  of  under- 
standing of  the  disease  process,  and  thus  the  need  for  medication. 

104.  Molken  MP,  Van  Doorslaer  EK,  Rutten  FF.  Economic  appraisal  of 
asthma  and  COPD  care:  a  literature  review  1980-1991.  Soc  Sci  Med 
1992;35:161-75. 

An  oveniew  summarizing  the  20  studies  that  have  been  published 
over  an  1 1  -year  period  on  economic  factors  relating  to  both  treat- 
ment and  rehabilitation  approaches  for  asthma  and  COPD. 

105.  Strijbos  JH,  Postma  DS,  Van  Altena  R,  et  al.  A  comparison  between 
an  outpatient  hospital-based  rehabilitation  program  and  a  home  care 
rehabilitation  program  in  patients  with  COPD:  a  follow  up  of  18 
months.  Chest  1996;109:366-72. 

This  randomized,  stratified  study  compared  the  outcome  of  a  12-week 
hospital-based  pulmonary  rehabilitation  program  with  a  12-week 
home-based  pulmonary  rehabilitation  program.  Walking  tests  and 
well-being  were  assessed  in  45  patients  with  moderately  advanced 
COPD.  A  control  group  received  no  rehabilitation.  Beneficial  effects 
in  feelings  of  welt-being  were  achieved  by  both  programs  over  18 
months.  Improvements  in  walking  tolerance  and  dyspnea  .scores  were 
significantly  better  maintained  in  the  home-based  compared  with  the 
hospital-based  program. 

1 06.  Ries  AL,  Kaplan  RM,  Limberg  TM,  et  al.  Effects  of  pulmonary  reha- 
bilitation on  physiologic  and  psychosocial  outcomes  in  patients  with 
chronic  obstructive  pulmonary  disease.  Ann  Intern  Med  1995:122: 
823-32. 

This  is  a  large  cimtrolled  clinical  trial  of  exercise  training  plus  edu- 


cation vs  education  alone  in  pulmonaiy  rehabilitation.  Patients  who 
received  the  exercise  component  by  random  assignment  experienced 
less  dyspnea,  increased  exercise  tolerance,  and  improved  feeling  of 
well-being,  which  was  partly  sustained  for  1  year. 

107.  Ferguson  GT.  Cherniack  RM.  Management  of  chronic  obstructive 
pulmonary  disease.  N  Engl  J  Med  1993;328:1017-22. 

A  state-of-the-ari  review  of  the  current  concepts  in  the  management 
of  COPD  patients,  including  a  suggested  treatment  algorithm  for 
hronchodilators.  This  differs  slightly  from  the  ATS  standards  (ref- 
erence 111). 

108.  Edelman  NH,  Kaplan  RM,  Buist  AS.  et  al.  Chronic  obstructive  pulmonary 
disease  (Task  Force  on  Research  and  Education  for  the  Prevention  and 
Control  of  Respiratory  Diseases).  Chest  1992;102:243S-56S. 

A  simmmry  on  the  current  status  of  COPD  from  theACCP  Task  Force 
on  Research  and  Education  for  the  Prevention  and  Control  of  Res- 
piratory Diseases.  This  succinct  summary  covers  both  treatment  and 
research  needs.  It  emphasizes  the  importance  of  early  identification 
and  inten'ention  in  COPD. 

1 09.  Kottke  TE,  Battista  RN,  DeFriese  GH,  et  al.  Attributes  of  success- 
ful smoking  cessation  interventions  in  medical  practice:  a  meta-anal- 
ysis of  39  controlled  trials.  JAMA  1988;259:2883-89. 

A  comparison  was  made  of  108  controlled  smoking  cessation  trials. 
The  number  of  intervention  modalities  used  predicted  success.  A  team 
of  physicians  and  nonphysicians  using  multiple  inter\'ention  modal- 
ities M'flS  related  to  the  type  of  intervention  session  (group  or  indi- 
vidual). Combined  intenvntions  were  more  successful  than  group 
or  individual  sessions  alone. 

1 10.  Clinical  practice  guidelines.  No.  18 — smoking  cessation.  Rockville, 
Md:  USPHS  Agency  for  Health  Policy  and  Research,  April  1996. 
This  125-page  monograph  presents  strategies  and  recommendations 
designed  to  help  clinicians,  smoking  cessation  specialists,  health  care 
administrators,  and  third-party  payers  in  supporting  and  deliver- 
ing effective  smoking  cessation  interventions.  It  is  peer  reviewed  by 
67  contributors. 

111.  Tonnesen  P,  Fryd  V.  Hansen  M,  et  al.  Effect  of  nicotine  chewing  gum 
in  combination  with  group  counseling  on  the  cessation  of  smoking. 
N  Engl  J  Med  1988:318:15-18. 

.4  controlled  clinical  trial  that  demonstrates  the  added  effect  of  nico- 
tine polacrilex  to  group  counseling  for  smoking  cessation. 

112.  Sachs  DP.  Effectiveness  of  the  4  mg  dose  of  nicotine  polacrilex  for 
the  initial  treatment  of  high-dependent  smokers.  Arch  Intern  Med 
1995;155:1973-80. 

This  controlled  clinical  trial  showed  an  improved  smoking  cessa- 
tion rate  with  4-mg  gum  compared  with  2-mg  gum.  A  strategy  for 
dealing  with  the  most  addicted  smokers  is  presented. 

113.  Fiore  MC,  Smith  SS,  Jorenby  PE,  et  al.  The  effectiveness  of  the  nico- 
tine patch  for  smoking  cessation.  JAMA  1994;27 1 :  1940-47. 
This  meta-analysis  revealed  a  twofold  improvetnent  in  smoking  ces- 
sation compared  with  various  behavioral  ttiodification  strategies  with- 
out use  of  the  patch.  The  patch  was  effective  across  all  behavioral 
modification  strategies. 

114.  Tonnesen  P.  Mikkelsen  K.  Norregaard  J.  et  al.  Recycling  of  hard  core 
smokers  with  nicotine  spray.  Eur  Respir  J  1 996:9: 1619-23. 

This  is  a  controlled  clinical  trial  of  nicotine  nasal  spray.  It  proved 
to  be  effective  in  a  substantial  number  of  patients  who  had  failed  pre- 
vious smoking  cessation  attetnpts  with  the  use  of  other  forms  of  nico- 
tine replacement. 

115.  Hurt  RD,  Sachs  DPL,  Glover  ED,  et  al.  A  comparison  of  sustained- 
release  bupropion  and  placebo  for  smoking  cessation.  N  Engl  J  Med 
1997;337:1195-1202. 

1 16.  Fiebach  N,  Beckett  W.  Prevention  of  respiratory  infections  in  adults: 
influenza  and  pneumococcal  vaccines.  Arch  Intern  Med  1994;  154: 
2545-57. 

This  is  a  review  article  that  summarizes  the  effectiveness  of  both  in- 
fluenza virus  vaccine  and  pneumococcal  vaccine.  Efforts  to  expand 
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the  use  of  these  protective  measures  to  popuhitions  at  risk,  such  as 
in  COPD.  are  emphasized. 

117.  Recommendations  of  the  Immunization  Practices  Advisory  Committee, 
Center  for  Disease  Control.  Ann  Intern  Med  1987;107:521-25. 
This  statement  gives  recommendations  for  both  the  use  of  influenza 
virus  vaccines  and  amantadine  in  influenza  prophylaxis. 

118.  Fine  MJ,  Smith  MA.  Carson  CP,  et  al.  Efficacy  of  pneumococcal  vac- 
cine in  adults:  a  meta-analysis  of  randomized  controlled  trials.  Arch 
Intern  Med  1994;154:2666-77. 

This  summarizes  the  scientific  basis  for  the  use  ofpnemnococcal  vac- 
cine. It  helps  to  reduce  the  severity  of  disease,  including  bacteremic 
complications. 

1 19.  Shapiro  ED,  Berg  AT,  Austrian  R,  et  al.  The  protective  efficacy  of 
polyvalent  pneumococcal  polysaccharide  vaccine.  N  Engl  J  Med  1 99 1 ; 
325:1453-60. 

This  is  a  controlled  clinical  trial  in  15  cooperating  hospitals  that 
showed  that  pneumococcal  vaccine,  either  14  valent  or  23  valent, 
provided  protection  against  these  strains,  but  as  expected,  not  against 
strains  not  represented  by  antigens  in  the  vaccines. 

1 20.  Moslow  SR,  Cate  TR,  Ruben  FL.  Prevention  of  influenza  and  pneu- 
monia. Am  Rev  Respir  Dis  1990:142:487-88. 

An  official  statement  of  the  ATS.  This  statement  laments  the  un- 
derutilization  of  effective  vaccines  for  influenza  and  pneumococcal 
pneumonia.  At  the  time  of  this  report,  only  20  to  30%  of  high-risk 
individuals  received  influenza  virus  vaccine  and  <  10%  received  pneu- 
mococcal vaccine.  The  report  concludes  that  both  vaccines  reduced 
morbidity  and  mortality. 

121.  Easton  PA,  Jadue  C,  Dhingra  S,  et  al.  A  comparison  of  the  bron- 
chodilating  effect  of  a  /}-2-adrenergic  agent  (albuterol)  and  an  anti- 
cholinergic agent  (ipratropium  bromide)  given  by  aerosol  alone  or 
in  sequence.  N  Engl  J  Med  1986;315:735-39. 

A  study  suggesting  equal  efficacy  of  albuterol  and  ipratropium  using 
standard  doses  with  no  additive  effects  when  the  two  agents  are  com- 
bined in  the  treatment  of  patients  with  stable  COPD. 

1 22.  Skorodin  MS.  Pharmacotherapy  for  asthma  and  chronic  obstructive 
pulmonary  disease.  Arch  Intern  Med  1993;153:814-28. 

A  concise  overx'iew  of  medicine  pharmacology  and  relevant  stud- 
ies associated  with  drugs  used  in  the  management  of  COPD  patients. 

123.  ZimenI  I.  Pharmacologic  therapy  of  obstructive  airway  disease.  Clin 
Chest  Med  1990;11:461-86. 

An  overview  of  medicine  pharmacology  and  relevant  studies  asso- 
ciated with  drugs  used  in  the  management  of  COPD  patients. 

124.  Martin  RJ,  Pak  J.  Overnight  theophylline  concentrations  and  effects 
on  sleep  and  lung  function  in  chronic  obstructive  pulmonary  disease. 
Am  Rev  Respir  Dis  1992:145:540-44. 

A  study  documenting  the  efficacy  of  evening  dosing  of  long-acting 
theophyllines  in  the  treatment  of  COPD  patients,  improving  morn- 
ing symptoms  and  airflows. 

125.  Matthay  RA.  Favorable  cardiovascular  effects  of  theophylline  in 
COPD.  Chest  1987;92(suppl  1):22S-26S. 

771(5  study  offers  evidence  of  improved  both  left  and  right  heart  sys- 
tolic function  in  response  to  theophylline  administration.  A  reduc- 
tion in  ventricular  afterload  and  a  positive  inotropic  effect  of  theo- 
phylline was  the  mechanism  of  improved  hemodynamics  in  patients 
with  COPD. 

1 26.  Combivent  Inhalation  Aerosol  Study  Group  (Petty  TL,  Chairman). 
In  chronic  obstructive  pulmonary  disease,  a  combination  of  iprat- 
ropium and  albuterol  is  more  effective  than  either  agent  alone:  an 
85-day  multicenter  trial.  Chest  1994:105:1411-19. 

A  large  multicenter  trial  suggesting  an  additive  effect  to  the  com- 
bination of  albuterol  plus  ipratropium  when  compared  to  using  each 
agent  alone  (using  conventional  doses)  in  the  treatment  of  patients 
with  stable  COPD. 

127.  Callahan  CM,  Dittus  RJ,  Katz  BP.  Oral  corticosteroid  therapy  for 
patients  with  stable  chronic  obstructive  pulmonary  disease:  a  meta- 


analysis. Ann  Intern  Med  1991:114:216-23. 
This  analysis  of  all  available  controlled  clinical  trials  of  corticos- 
teroids in  chronic  stable  COPD  showed  only  about  a  20%  objective 
improvement  in  FEV/  in  20%'  of  patients. 

128.  Kenstjens  HAM,  Brand  PLB,  Hughes  MP.  A  comparison  of  bron- 
chodilalor  therapy  with  or  without  inhaled  corticosteroid  therapy  for 
obstructive  airways  disease.  N  Engl  J  Med  1 992:327: 1413-19. 
The  addition  of  an  inhaled  corticosteroid  to  maintenance  treatment 
substantially  reduced  morbidity  and  airway  hyperresponsiveness  and 
airway  obstruction  in  a  spectrum  of  patients  with  airways  obstruc- 
tive disease. 

1 29.  Postma  DS,  Peters  I,  Steenhuis  EJ,  et  al.  Moderately  severe  chronic 
airflow  obstruction:  can  corticosteroids  slow  down  obstruction?  Eur 
RespirJ  1988;1:22-26. 

A  retrospective  study  suggesting  that  low-dose  corticosteroids  may 
slow  the  rate  of  decline  of  FEV  i  in  COPD  patients. 

1 30.  Hirsch  SR,  Viemes  PF,  Kory  RC.  The  expectorant  effect  of  glycerol 
guaiacolate  in  patients  with  chronic  bronchitis.  Chest  1973;63:9-14. 
Glycerol  guaiacolate  (guaifenesin)  was  no  more  effective  than  placebo 
in  lowering  the  consistency  (viscosity)  of  27  sputum  specimens  for 
1 1  patients  with  chronic  bronchitis.  In  a  20-day  period,  results  with 
glycerol  guaiacolate  were  no  different  than  with  a  placebo  in  improv- 
ing the  ease  of  expectoration. 

131.  Petty  TL.  The  National  Mucolytic  Study:  results  of  a  randomized, 
double-blind,  placebo-controlled  study  of  iodinated  glycerol  in  chronic 
obstructive  bronchitis.  Chest  1990;97:75-83. 

This  multicenter  randomized  controlled  clinical  trial  documented  a 
reduction  in  cough,  chest  tightness,  chest  discomfort,  and  ability  to 
clear  mucus  in  patients  assigned  to  iodinated  glycerol  compared  with 
placebo. 

132.  Bowman  G,  Backer  U,  Larsson  S,  et  al.  Oral  acetylcysteine  reduces 
exacerbation  rate  in  chronic  bronchitis:  report  of  a  trial  organized  by 
the  Swedish  Society  for  Pulmonary  Diseases.  Eur  J  Respir  Dis  1983; 
64:405-15. 

This  is  a  multicenter  placebo-controlled  study  of  285  patients.  E.xac- 
erbations  were  statistically  less  common  in  the  active  treatment  vs 
the  placebo  groups.  Forty  percent  of  the  treatment  group  and  19% 
of  the  placebo  group  had  no  exacerbations. 

1 33.  Radford  R,  Baren  J,  Billingsly  JC,  et  al.  A  rational  basis  for  percussion- 
augmented  mucociliary  clearance.  Respir  Care  1982;27:556-63. 
This  is  a  study  of  the  effect  of  percussion  energy  on  mucus  transport 
in  experimental  animals  and  man.  It  demonstrated  a  positive  effect 
of  percussion  and  gravity  in  mucus  flow. 

134.  Gross  D,  Zidulka  A,  O'Brien  C,  et  al.  Peripheral  mucociliary  clear- 
ance with  high-frequency  chest  wall  compression.  J  Appl  Physiol 
1985:58:1157-63. 

This  study  in  anesthetized  and  spontaneously  breathing  dogs  demon- 
strated an  increase  in  mucus  clearance  rate  as  indicated  by  radioiso- 
topes in  response  to  high-frequency  chest  wall  compression  with  mod- 
erate pressures  applied. 

135.  van  der  Schans  CP.  Piers  DA,  Beekhuis  H,  et  al.  Effect  of  forced  expi- 
rations on  mucus  clearance  in  patients  with  chronic  airflow  obstruc- 
tion: effect  of  lung  recoil  pressure.  Thorax  1990;45:523-27. 
Eight  patients  with  chronic  airflow  obstruction  and  low  elastic  recoil 
due  to  emphysema  and  seven  patients  with  similar  chronic  airfloiv 
obstruction  but  normal  elastic  recoil  were  studied.  Mucus  clearance 
from  the  peripheral  hmg  regions  improved  during  forced  exhalation 
and  coughing  when  normal  elastic  recoil  was  present,  but  not  with 
reduced  elastic  recoil.  Thus,  physical  therapy  procedures  designed 
to  enliance  mucus  clearance  will  be  succes.ifiil  only  when  normal  elas- 
tic recoil  is  present. 

136.  Hasani  P,  Pavia  D,  Agnew  JE.  et  al.  Regional  mucus  transport  fol- 
lowing unproductive  cough  and  the  forced  expiration  technique  in 
patients  with  airways  obstruction.  Chest  1994:105:1420-25. 

In  14  patients  with  chronic  airflow  obstruction,  this  study  demon- 
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srnilctl  tluil  even  ifauiyh  is  iinitroihiclive.  ir  mii  \lill  result  in  niove- 
nienl  (yf  secretions  pmxinuilly  frinii  all  regions  of  the  lung. 

137.  Konstan  MW.  Stem  RC.  Doershuk  CF.  Efficacy  iif  the  flutter  device 
for  airway  mucus  clearance  in  patients  with  cystic  fibrosis.  J  Pedi- 
atr  l>)94;124:68y-y.\ 

This  controlled  clinical  trial  ilemonstraletl  improvement  in  miiciis 
clearance  when  intra-airway  vibrations  are  produced  by  inhaling 
and  exhaling  from  aflutter  valve. 

138.  .^nthonisen  NR.  Manfreda  J.  Wairen  CPW.  Antibiotic  therapy  in  exac- 
erbations of  chronic  obstructive  pulmonary  disease.  Ann  Intern  Med 
1 987:106:196-204. 

A  controlled  clinical  trial  that  showed  clinical  effectiveness  of  antibi- 
otics compared  with  placebo  in  .wine  but  not  all  patients  with  e.xac- 
erbations  of  chronic  bronchitis. 

1 39.  Murphy  TF.  Sethi  S.  State  of  the  art:  bacterial  infection  in  chronic  obstruc- 
tive pulmonary  disease.  Am  Rev  Respir  Dis  1992;146:1067-83. 
This  is  a  comprehensive  review  of  the  various  prevention  and  treat- 
ment strategies  for  bacterial  pidmonary  infections  of  all  types  that 
affect  patients  with  COPD.  This  is  extensively  referenced  (n  =  197). 

140.  Lewczuk  J,  Sobkowicz-Wozniak  B.  Piszko  P.  et  al.  Long-term  prazosin 
therapy  for  COPD  pulmonary  hypertension.  Chest  1992;102:635-36. 
This  is  a  case  report  of  a  5 1 -year-old  patient  with  severe  COPD,  obe- 
sity, and  pidmonary  hypeitension — 18  months  of  administration  of 
J  ing  prazosin  resulted  in  a  significant  improvement  in  pulmonary 
hypertension  and  pidntonary  vascidar  resistance. 

141.  Matthay  RA.  Berger  HJ.  Davies  R,  et  al.  Improvement  in  cardiac  per- 
fomiance  by  oral  long-acting  theophylline  in  chronic  obsuuctive  pul- 
monary disease.  Am  Heart  J  1982:104:1022-26. 

This  study  offers  data  on  the  influence  (>f  theophylline  on  cardiac  per- 
formance in  COPD  in  Table  3. 

142.  Malhur  PN,  Powles  ACP,  Pugsley  SO,  et  al.  Effect  of  digoxin  on  right 
ventricular  function  in  severe  chronic  airflow  obstruction.  Ann  Intern 
Med  1981:95:283-88. 

77ii,s  study  in  15  patients  showed  that  ptdmonary  heart  disease,  defined 
as  a  reduced  right  ventricular  ejection  fraction,  was  improved  only 
if  combined  left  ventricular  ejection  fraction  abnormality  was  al.so 
present  (n  =4)  and  improved  during  digoxin  therapy. 

143.  Brochard  L,  Mancebo  J,  Wysocki  M.  et  al.  Noninvasive  ventilation 
for  acute  exacerbations  of  chronic  obstructive  pulmonary  disease. 
N  Engl  J  Med  1995;333:817-22. 

This  is  a  prospective  randomized  study  comparing  noninvasive  pres- 
sure .support  ventilation  with  a  face  mask  compared  with  standard 
treatment  of  controlled  o.xygen,  antimicrobials,  hronchodilators.  and 
corticosteroids.  TIte  use  of  noninvasive  ventilation  significantly  reduced 
the  need  for  intratracheal  intubation.  The  in-hospital  mortality  was 
significantly  reduced  by  iioniimisi^e  ventilatiim  as  was  the  length 
of  hospital  stay. 

144.  Light  RW.MuroJR,  SatoRI.  etal.  Effects  of  oral  morphine  on  breath- 
lessness  and  exercise  tolerance  in  patients  with  chronic  obstructive 
pulmonary  disease.  Am  Rev  Respir  Dis  1989;139:126-33. 

This  study  deitumst rated  that  an  increased  maximum  workload  tol- 
erance and  reduced  dyspnea  resulted  from  the  u.se  of  oral  morphine, 
prestmiably  due  to  a  blunting  of  excessive  respiratory  drives.  Patients 
exercised  at  a  higher  Pcoi  with  lower  ventilatory  requiremeiUs  for 
a  given  workload  and  also  a  reduced  perceptiim  of  breathlessness. 

145.  Janoff  A.  Elastases  and  emphysema:  current  assessment  of  the  pro- 
tease-anti-protease  hypothesis.  Am  Rev  Respir  Dis  1 985;  1 32:4 1 7-33. 
This  is  a  state-of-the-art  review  covering  studies  of  the  previous  10 
years  that  dealt  with  the  role  of  ela.sta.ses  in  the  iMthogenesis  of  emphy- 
sema. It  emphasizes  the  role  of  antielastases  in  protecting  the  lower 
airway.  The  discovery  of  new  low  molecular  weight  secretory  elas- 
tases was  reviewed.  New  evidence  on  the  structure  and  function  of 
the  a- 1 -proteiiuise  [elastase I  inhibitor  is  reviewed.  The  potential  of 
designing  new  elastase  inhibitcns  was  suggested  by  this  pioneer  in 
the  jtatliogenesis  o[  emphvsema. 


1 46.  Wewers  MD.  Casalaro  MA.  Sellers  SE,  et  al.  Replacement  therapy 
for  alpha- 1  -antitrypsin  deficiency  associated  with  emphysema.  N  Engl 
J  Med  1987:316:1055-61. 

The  feasibility  and  safety  of  a- 1  -antitrypsin  replacement  therapy  was 
evaluated  in  21  patients.  Weekly  infusions  of  a- 1  -antitrypsin  could 
reverse  the  biochemical  abnormalities  in  serimi  and  lung  fluid.  This 
was  the  first  extensive  study  to  suggest  the  logic  of  regular  lifi'time 
replacement  therapy. 

147.  Hubbard  RC.  Sellers  S,  Czerski  D,  et  al.  Biochemical  efficacy  and 
safety  of  monthly  augmentation  therapy  for  a- 1 -antitrypsin  deficiency, 
JAMA  1988:260:1259-64. 

77»'.s  study  reports  the  results  of  monthly  administration  of  two  times 
the  weekly  dose  of  a- 1 -antitrypsin  exceeded  the  purported  protec- 
tive threshold  for  25  days.  These  results  suggested  the  feasibility  and 
efficacy  of  monthly  rather  than  weekly  replacement  therapy. 

148.  Medical  Research  Council  Working  Party.  Long-term  domiciliary 
oxygen  therapy  in  chronic  hypoxic  cor  pulmonale  complicating  chronic 
bronchitis  and  emphysema.  Lancet  1981:1:681-86. 

This  major  randomized  controlled  clinical  trial  demonstrated  a  sur- 
vival benefit  from  oxygen  given  15  hours/day  compared  with  no  oxy- 
gen in  patients  with  chronic  stable  hypoxemia  with  COPD. 

149.  Nocturnal  Oxygen  Therapy  Trial  Group.  Continuous  or  nocturnal 
oxygen  therapy  in  hypoxemic  chronic  obstructive  pulmonary  dis- 
ease. Ann  Intern  Med  1980;93:391-98. 

This  study  demonstrated  a  suiTival  benefit  ofcontimious  amhuhitoiy 
oxygen  averaging  17.8  hour.s/day  compared  with  nocturnal  oxygen 
from  a  slatioiuny  source  given  1 1.8  hours/day  in  patients  with  COPD. 

1 50.  Tarpy  SP.  Celli  BR.  Long-term  oxygen  therapy.  N  Engl  J  Med  1995; 
333:710-14. 

This  is  a  brief  state-of-the-art  review  on  the  pathophysiology  of  hypox- 
emia and  the  improvements  produced  by  long  term  oxygen  therapy. 
The  most  commonly  used  oxygen  delivery  systems  are  described  and 
outcomes  of  controlled  clinical  trials  are  cited. 

151.  Bye  PT.  Esau  SA.  Levy  RD.  et  al.  Ventilatory  muscle  function  dur- 
ing exercise  in  air  and  oxygen  in  patients  with  chronic  airflow  lim- 
itation. Am  Rev  Respir  Dis  1985;132:236-44. 

This  study  documented  increased  exercise  tolerance  and  evidence 
of  decreased  respiratoiy  mu.scle  fatigue  during  maximal  exercise  with 
oxygen  compared  with  exercise  with  air. 

152.  Barker  AF.  Oxygen  conserving  devices  for  adults.  Chest  1994:105: 
248-52. 

This  desciibes  the  relative  peifonnance  characteristics  of  oxygen  reser- 
voir devices,  demand  oxygen  delivery  devices,  and  transtracheal  oxy- 
gen deliveiy.  Tlie  economics  of  long-term  o.\ygen  therapy  are  considered. 

1 53.  Corsello  PR.  Make  BJ.  Which  oxygen  conserving  device  is  best  for 
your  patient?  J  Respir  Dis  1992:13:27. 

77»'.s  brief  article  compares  the  options  available  among  the  oxygen- 
conserving  devices,  including  mechanical,  batteiy  powered,  and  the 
use  of  transtracheal  o.xygen  delivery. 

1 54.  Christopher  KL.  Sp<ifford  BT,  Pelnin  MD.  et  al.  A  program  for  transtra- 
cheal oxygen  delivery  assessment  of  safety  and  efficacy.  Ann  Intern 
Med  1987;107:802-08. 

This  study  describes  the  technique  of  transtracheal  o.xygen  deliv- 
ery, indications  for  its  u.se,  and  preliminary  results  of  switching  from 
double  nasal  cannulas  (pump)  to  the  transtracheal  method  of  oxy- 
gen delivery. 

155.  Petty  TL.  Weinmann  GG.  Building  a  national  strategy  tor  the  pre- 
vention, management,  and  research  in  chronic  obstructive  pulmonary 
disease.  JAMA  1997:277:246-53. 

Tliis  is  a  consensus  report  of  a  workshop  held  in  Bethe.sda,  Md.  .\ugust 
29-31,  1995.  It  forms  the  foundation  for  the  NLHEP. 

1 56.  Petty  TL.  A  new  national  strategy  for  COPD.  J  Respir  Dis  1 997:  IS: 
365-69. 

This  is  a  brief  version  of  the  Rethesda.  Md.  hM>  workshop  that  high- 
lights the  new  national  stidtcgyfir  COPD  that  constitutes  the  NLHEl'. 
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Introduction 

Since  the  inception  of  respiratory  care  as  a  profession  ded- 
icated to  serving  patients  with  cardiopulmonary  diseases,  res- 
piratory care  practice  and  medical  direction  have  been  tightly 
intertwined.  Here,  I  review  the  role  of  medical  direction  in 
respiratory  care,  tracing  first  important  historical  milestones 
in  the  evolution  of  medical  directorship,  then,  reviewing  the 
roles  and  responsibilities  of  cunent  medical  directors  of  res- 
piratory care,  and,  finally,  the  role  of  a  medical  director  as 
an  advocate  for  respiratory  care  as  presented  through  official 
position  papers  by  professional  medical  societies. 


Dr  Stoller  is  Head.  Section  of  Respiratory  Therapy,  and  Professor  of 
Medicine,  Department  of  Pulmonary  and  Critical  Care  Medicine.  Cleve- 
land Clinic  Foundation — Cleveland,  Ohio. 

Dr  Stoller  presented  a  version  of  this  paper  during  the  American  Associa- 
tion for  Respiratory  Care's  13th  New  Horizons  Symposium'" — Interac- 
tions and  Collaboration  between  RCPs  and  Medical  Directors  in  Deliver- 
ing Respiratory  Care — at  the  43rd  International  Respiratory  Congress. 
December  6-9,  1997,  in  New  Orleans,  Louisiana. 

Correspondence  &  Reprints:  James  K  Stoller  MD.  Department  of  Pul- 
monary and  Critical  Care  Medicine.  A90.  Cleveland  Clinic  Foundation, 
9500  Euclid  Avenue.  Cleveland  OH  -t4106. 


The  History  of  Medical  Direction 
of  Respiratory  Care 

The  current  commeinoration  of  50  years  of  organized  res- 
piratory care  practice  in  the  United  States  recognizes  the  incor- 
poration of  the  Inhalation  Therapy  Association  (ITA)  in 
Chicago  on  April  15.  1947  as  the  beginning  of  organized  res- 
piratory care  in  the  United  States.'  Even  in  these  roots  of  res- 
piratory care,  collaborating  physicians  were  involved  as  mem- 
bers of  the  original  ITA  group.  As  another  example  of 
collaboration  of  physicians  and  respiratory  care  practition- 
ers regarding  education,  the  ITA  and  the  American  College 
of  Chest  Physicians  (ACCP)  co-sponsored  an  educational  pro- 
gram in  1 95 1 .  With  the  1 969  publication  of  the  first  edition 
of  "Fundamentals  of  Inhalation  Therapy"  by  Dr  Donald  F 
Egan,-  the  role  of  the  medical  director  was  first  delineated. 
Specifically,  Egan  noted  that  the  "medical  director  must  be 
a  physician  who  is  interested  in  chest  diseases  and  who  has 
had  at  least  some  clinical  experience  or  training  in  this  field." 
He  suggested  that  ideal  candidates  for  medical  directorship 
would  be  from  departments  of  either  anesthesiology  or  inter- 
nal medicine  given  the  "common  foundation  of  pulmonary 
physiology  underlying  both  anesthesiology  and  inhalation  ther- 
apy." Recognizing  the  then  embryonic  nature  of  the  field,  Egan 
pointed  out  a  "shortage  of  clinicians  able  or  willing  to  under- 
take the  supervision  of  inhalation  therapy  departments,  but 
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there  is  a  hope  for  an  improved  future  supply  as  greater  empha- 
sis is  placed  upon  postdoctoral  training  in  chest  disease."  Also, 
Egan  advocated  affording  the  medical  director  "considerable 
authority  in  establishing  the  professional  policies  and  prac- 
tices of  inhalation  therapy  in  the  hospital  although  any  major 
policy  involving  patient  care  or  relationship  between  the  depart- 
ment and  staff  physician  should  be  approved  by  the  hospi- 
tal medical  board.  Such  a  move  would  ensure  understanding 
of  the  policy  and  guarantee  maximum  cooperation  at  all  lev- 
els." Finally.  Egan's  early  description  outlined  these  respon- 
sibilities of  the  medical  director: 

1.  Provision  or  supervision  of  the  medical  care  of 
patients  with  respiratory  disea.ses,  including  con- 
sultation and  referral,  acute  respiratory  care,  ambu- 
latory care,  and  pulmonary  function  evaluation 

2.  Establishment  of  departmental  clinical  policies  and 
procedures 

3.  Supervision  of  inhalation  therapy  school  and/or  in- 
service  training  and  education 

4.  Education  of  medical  and  nursing  staffs 

5.  Selection  and  promotion  of  students,  trainees,  and 
therapists 

6.  Maintenance  of  personnel  and  medical  records 

7.  Preparation  of  the  departmental  budget. 

Even  in  this  early  vision,  the  need  for  close  collabora- 
tion between  medical  director  and  members  of  the  respiratory 
care  staff,  the  importance  of  fluid  interaction  with  hospital 
policymakers,  and  the  educational  and  service  imperatives 
of  the  position  of  medical  director  were  appreciated  with 
great  foresight. 

In  1973.  4  years  after  the  publication  of  "Fundamentals 
of  Inhalation  Therapy."  national  standards  for  medical  direc- 
torship in  acute  care  hospitals  were  first  introduced  by  the  Joint 
Commission  on  the  Accreditation  of  Hospitals.'  the  prede- 
cessor of  our  JCAHO  (Joint  Commission  on  the  Accredita- 
tion of  Healthcare  Organizations).  This  early  statement  car- 
ried weight  because  it  established  medical  directorship  as 
essential  for  hospital  accreditation.  Specifically,  "there  must 
be  a  director  of  respiratory  care  services  who  is  a  doctor  of 
medicine  or  osteopathy  with  the  knowledge,  experience,  and 
capabilities  to  supervise  and  administer  this  service  properly. 
The  director  may  serve  on  either  a  full-time  or  part-time  basis." 
Additional  criteria  for  hospital  accreditation  were  that  there 
"must  be  adequate  numbers  of  respiratory  therapists,  respi- 
ratory therapy  technicians,  and  other  personnel  who  meet  the 
qualifications  specified  by  the  medical  staff,  consistent  with 
state  law,"  This  requirement  for  medical  directorship  in  JCAHO 
standards  persisted  until  1996,  with  cunent  efforts  underway 
by  professional  societies  to  reinstate  medical  directorship  for 
requirements  in  the  most  recent  JCAHO  standards. 


The  identity  and  importance  of  medical  direction  of  res- 
piratory care  has  further  advanced  with  the  formation  of  a  soci- 
ety, the  National  Association  of  Medical  Directors  of  Res- 
piratory Care  (NAMDRC)  in  1977,  dedicated  to  this  role. 
Fonned  as  an  independent  organization  with  93  original  mem- 
bers, the  official  name  of  NAMDRC  was  changed  in  1995 
to  the  National  Association  for  Medical  Direction  of  Respi- 
ratory Care  and  has  grown  to  a  current  membership  exceed- 
ing 630.  The  NAMDRC  Articles  of  Incorporation  specify  the 
organization's  purposes: 

1.  to  act  as  a  national,  regional,  or  local  informa- 
tion clearinghouse  on  matters  relating  to  medical 
direction; 

2.  to  foster  continuing  cooperation  with  related  health 
professionals,  eg,  respiratory  therapists,  pulmonary 
function  technicians,  and  respiratory  nurse  spe- 
cialists; 

3.  to  provide  information  on  management  technology 
to  the  membership; 

4.  to  do  appropriate  professional  studies;  and 

5.  to  perform  any  other  functions  which  will  foster 
the  highest  quality  in  standards  of  respiratory  care 
delivery. 

Examples  of  NAMDRC's  efforts  and  advocacy  for  res- 
piratory care  include  efforts  to  reinstate  the  JCAHO  criteria 
for  medical  directorship,  efforts  to  simplify  and  improve  the 
provision  of  oxygen  to  oxygen-requiring  air  travelers,  and 
efforts  to  ensure  that  changing  reimbursement  legislation  does 
not  curtail  the  availability  of  supplemental  home  oxygen  for 
hypoxemic  individuals. 

Broad-based  professional  support  for  collaboration  between 
medical  directors  and  the  official  respiratory  care  organiza- 
tion, then  the  American  Association  of  Inhalation  Therapists, 
led  to  the  formation  of  the  Board  of  Medical  Advisors  (BOMA) 
in  1978.'  This  committee  maintains  an  active  role  in  the  cur- 
rent A  ARC  and  is  comprised  of  physician  representatives  of 
6  'parent"  professional  organizations  whose  members  inter- 
act with  respiratory  care  practitioners,  namely  the  American 
Thoracic  Society  (ATS),  the  ACCP,  the  American  Society  of 
Anesthesiologists  (ASA),  the  American  College  of  Asthma, 
Allergy,  and  Immunology  (ACAAI).  and  the  American 
Academy  of  Pediatrics  ( AAP).  The  charges  and  roles  of  BOMA 
are  to  advise  and  consult  on  medical  and  educational  issues 
and  to  approve  all  matters  related  to  medical  issues.  The  BOMA 
chair  is  currently  designated  to  serve  as  a  voting  member  of 
the  AARC  Executive  Committee  and  a  non-voting  member 
of  the  Board  of  Directors.  Furthemiore,  BOMA  is  charged  with 
advising  and  interacting  with  the  medical  advisors  of  the  char- 
tered affiliates  of  the  AARC.  Close  interaction  between  the 
AARC  Board  of  Directors  and  the  BOMA  chaimtan  preserves 
the  interface  between  respiratory  care  practitioners  and  med- 
ical directors  that  has  existed  since  the  inception  of  the  AARC. 
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In  the  context  of  the  increasingly  important  role  of  med- 
ical directorship,  the  issuance  of  position  statements  by  offi- 
cial professional  medical  societies  has  established  medical 
directorship  as  a  defined  and  essential  component  of  a  health 
care  facility's  respiratory  care  service.'"'  One  of  the  earliest 
of  such  statements  was  issued  jointly  by  the  ACCP.  NAM- 
DRC,  and  the  AARC  in  igse-*  and  articulates  the  characteristics 
of  a  qualified  medical  director  of  respiratory  care  as: 

The  medical  director  of  any  inpatient  or  outpatient  res- 
piratory care  service,  department  or  home  care  agency 
shall  be  a  licensed  physician  who  has  a  special  inter- 
est in  knowledge  in  the  diagnosis  and  treatment  of  res- 
piratory problems.  Whenever  possible,  the  medical 
director  should  be  qualified  in  special  training  and/or 
experience  in  the  management  of  acute  and  chronic  res- 
piratory disorders.  The  physician  should  be  responsible 
for  the  quality,  safety,  and  appropriateness  of  the  res- 
piratory care  services  provided,  and  require  the  res- 
piratory care  is  ordered  by  a  physician  with  medical 
responsibility  for  the  patient.  The  medical  director 
should  be  readily  accessible  to  the  respiratory  care  prac- 
titioners and  should  assure  their  competency. 

Efforts  are  currently  underway  by  the  ACCP  to  revisit  and 
possibly  to  revise  this  statement  to  reflect  newer  aspects  of 
medical  direction.* 

Two  years  after  this  joint  statement,  the  ATS  also  issued 
a  position  paper  clarifying  the  characteristics  and  responsi- 
bilities of  a  medical  director  of  respiratory  care.-''  Reminis- 
cent of  the  earlier  statements,  the  ATS  statement  defined  the 
medical  director  as  a  licensed  physician  with  special  inter- 
est and  knowledge  of  respiratory  disorders  who,  whenever 
possible,  was  qualified  by  special  training  and/or  experience. 
As  also  noted  in  prior  physician  statements,  the  medical  direc- 
tor should  be  readily  accessible  to  respiratory  care  practitioners, 
should  assure  their  competence,  and  is  responsible  for  the  qual- 
ity, safety,  and  appropriateness  of  respiratory  care  delivered. 
The  ATS  statement  further  specified  the  responsibilities  of 
the  medical  director  as  assuring  competence  of  the  respira- 
tory care  practitioners  and  pulmonary  technologists,  for- 
mulating written  policies  that  govern  diagnostic  and  thera- 
peutic procedures,  monitoring  quality,  safety,  and 
appropriateness,  and,  in  conjunction  with  suitable  hospital 
committees,  reviewing  the  appropriateness  of  physicians"  res- 
piratory care  ordering.  Furthermore,  the  medical  director  has 
the  charge  of  participating  and  developing,  evaluating,  and 
introducing  new  respiratory  therapy  services,  equipment  and 
procedures,  and  monitoring  current  services  for  continued  use- 
fulness and  cost  effectiveness.  Finally,  the  medical  director 


*Paul  Selecky  MD,  American  College  of  Chest  Physicians  representative 
to  AARC  Board  of  Medical  Advisors.  1997:  personal  communication. 


shares  responsibility  and  provides  medical  expertise  to  the 
technical  director  regarding  equipment,  personnel,  supplies, 
budget,  space,  infection  control,  policies  and  procedures,  safety, 
preventive  maintenance,  medical  gas  systems,  fiscal  and  reg- 
ulatory agencies,  disaster  readiness,  and  quality  assurance. 
Other  responsibilities  of  the  medical  director  are  to  obtain 
expert  knowledge  about  respiratory  care,  to  provide  continuing 
education  to  respiratory  care  practitioners,  physicians  and  other 
health  care  providers  regarding  respiratory  care,  to  provide 
liaison  with  other  allied  health  care  providers  regarding  res- 
piratory care,  and  to  assure  compliance  with  state,  federal, 
and  JCAHO  regulations. 

Between  1988  and  the  current  writing,  the  role  of  respi- 
ratory care  has  grown  and  expanded  to  newer  health  care 
venues,  such  as  skilled  nursing  facilities,  outpatient  settings, 
day  care,  and  hospices.  Formal  courses  on  medical  directorship 
of  respiratory  care  sponsored  by  the  AARC  and  the  dedica- 
tion of  the  1 3th  New  Horizons  Symposium  at  the  43rd  AARC 
International  Respiratory  Congress  to  the  topic.  "Interaction 
and  Collaboration  between  Respiratory  Care  Practitioners  and 
Medical  Directors  in  Delivering  Respiratory  Care."  serve  to 
emphasize  the  importance  of  this  role  and  the  continued  close 
intertwining  of  professional  roles  with  respiratory  care  prac- 
titioners. 

Current  Roles  and  Responsibilities  of  the  Medical 
Director  of  Respiratory  &  Acute  Care 

Having  evolved  over  time  since  1947,  the  current  roles  and 
responsibilities  of  the  medical  director  in  the  acute  care  hos- 
pital can  be  discussed  in  4  arenas:'  ( 1 )  administrative  and  super- 
visory, (2)  educational,  (3)  clinical,  and  (4)  investigational. 
Also,  it  should  be  noted  that  the  recent  expansion  of  health 
care  to  nontraditional  settings  outside  the  acute  care  hospi- 
tal has  created  new  roles  and  opportunities  for  medical  direc- 
tors which  are  beyond  the  scope  of  this  paper. 

As  presented  in  Figure  1.  administrative  responsibilities 
of  the  medical  director  include  developing  policies,  ensur- 
ing that  the  delivery  of  services  is  in  keeping  with  state-of- 
the-art  care  (eg,  protocols, ^'^  monitoring  appropriateness  of 
respiratory  care  services  and  managing  misallocation,'""  par- 
ticipating in  personnel  decisions  and  assessments,  and  bud- 
get preparation).  Supervisory  activities  include  certifying  com- 
petence of  respiratory  care  practitioners  in  specialized 
procedures  (eg,  arterial  line  placement,  intubation)  and  observ- 
ing individual  practitioners"  day-to-day  competence. 

Figure  1  also  presents  educational  and  clinical  respon- 
sibilities of  the  medical  director.  Fostering  continuing  res- 
piratory care  education  is  a  key  responsibility  of  the  medi- 
cal director,  both  because  maintaining  currency  is  essential 
for  optimal  practice  and  because  ongoing  licensure  requires 
certified  continuing  education  credits  in  many  states.  Teach- 
ing by  example  is  a  desirable  attribute  of  the  medical  direc- 
tor who  should  also  provide  didactic  and  bedside  instruction. 
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Responsibilities  of  the  IVIedical  Director 
of  Respiratory  Care  Services 

1.  Administrative/supervisory 

a.  Develops  and  approves  all  departmental  policies  and  procedures 

b.  Institutes  new  respiratory  care  procedures,  including  respiratory  care 
protocols 

c.  Participates  in  the  selection  of  new  employees  and,  when  necessary, 
the  dismissal  of  old  employees 

d.  Participates  in  budget  development  and  review 

e.  Participates  in  the  selection  and  purchase  of  new  equipment 

f.  Oversees  quality  assurance  activities,  including  monitoring  for  misallocation  of 
respiratory  care  services 

g.  Remains  available  to  staff  for  consultation  at  all  times 

h.  Maintains  knowledge  of  everyday  departmental  function,  including  therapists' 
performance 

i.   Certifies  respiratory  care  personnel  for  specialized  procedures  (eg,  artehal 
line  placement,  intubation) 

2.  Clinical 

a.  Remains  available  to  provide  consultation  to  medical  colleagues  on  matters 
pertaining  to  respiratory  care 

b.  Seeks  to  attain  a  reputation  among  medical  colleagues  of  a  capable,  caring 
consultant 

0.  May  oversee  special  respiratory  care  activities,  eg,  weaning  unit,  hyperbaric 
unit,  smoking-cessation  program,  pulmonary  function  laboratory,  pulmonary 
rehabilitation  program 

d.  Seeks  opportunities  for  respiratory  care  for  which  respiratory  care 
practitioners  are  the  best-suited  health  care  providers 

e.  Serves  as  an  advocate  for  respiratory  care  practitioners 

3.  Educational 

a.  Personally  teaches,  both  through  didactic  lectures  to  respiratory  care 
practitioners  and  at  the  bedside 

b.  Oversees  and  helps  coordinate  educational  activities  of  the  respiratory  care 
department,  eg,  seminars,  courses 

c.  Helps  educate  medical  colleagues  regarding  optimal  respiratory  care  practice 

4.  Research 

a.  Personally  conducts  research  regarding  areas  relevant  to  respiratory  care 

b.  Promotes  respiratory  care  research  by  respiratory  care  practitioners, 
eg,  by  serving  as  a  research  mentor  or  by  facilitating  the  acquisitioni 
of  research  skills 


Fig.  1 .  Responsibilities  of  the  Medical  Director  of  Respiratory  Care  Services.  Adapted  from 
Reference  1 . 


Another  educational  responsibility  of  the  medical  director 
is  to  instruct  medical  colleagues  regarding  respiratory  care. 
Mechanisms  might  include  delivering  medical  grand  rounds 
and  other  formal  didactic  lectures  and  fostering  interaction 
between  respiratory  care  practitioners  and  medical  trainees, 
particularly  regarding  clinical  practice  guidelines  and  pro- 
tocols that  define  optimal  respiratory  care  practice.'**'-  In 
this  regard,  several  recent  studies  suggest  the  value  of  this 
educational  interaction.  For  example,  in  a  survey  of  41  med- 
ical house  officers  at  the  Cleveland  Clinic  Foundation." 
responses  regarding  the  educational  impact  of  the  respira- 


tory therapy  consult  service  (RTCS)  showed  that  979r  of 
respondents  felt  that  the  RTCS  enhanced  the  clinical  care  of 
patients  and  that  56%  felt  that  the  RTCS  enhanced  their  knowl- 
edge of  respiratory  care  ordering.  The  other  32'/r  of  respond- 
ing house  officers  felt  that  the  protocol  service  detracted  from 
their  education  regarding  respiratory  care,  and  \2%  indicated 
neither  effect.  Similar  preliminary  data  by  Messenger'''  show 
that  physicians  often  indicated  that  the  use  of  respiratory  care 
protocols  enhanced  the  timeliness  (48. 1  %  of  respondents), 
quality  {5(V'/().  appropriateness  (56%),  and  the  profession- 
alism (41%  )  of  respiratory  care. 


22 


Rl  SPIR.ATORY  C.ARI-  •  M.A.RC'II  "l)S  VOI.  4.^  NO  ?> 


New  Horizons  Symposium 


Non-Physician  Providers 
of  Respiratory  Care  Services. 

In  the  changing  health  care  system  that  is  currently  in  progress,  National 
Association  of  Medical  Directors  of  Respiratory  Care  (NAMDRC)  unequivocally 
supports  the  premise  that  respiratory  care  practitioners  are  the  nonphysician  care- 
givers who  are  best  qualified  by  both  education  and  examination  to  render  respira- 
tory care  services  in  the  hospital  and  at  alternate  sites,  including  the  home.  Due  to 
the  complex  nature  of  these  services  and  the  patient  risks  involved,  respiratory 
care  services  should  be  provided  under  the  direction  of  a  qualified  medical  director. 
NAMDRC  has  confidence  that  outcome  studies,  which  are  currently  in  progress, 
will  provide  further  scientific  validation  of  the  benefits  attributable  to  respiratory  care 
practitioners. 

The  hours  of  education  and  the  curriculum  required  for  credentialing  of  a 
respiratory  care  practitioner  should  be  the  standard  for  all  nonphysician  providers 
of  respiratory  care  services.  Verification  of  the  knowledge  and  skills  acquired 
through  this  educational  process  should  be  documented  by  approphate  testing, 
which  includes  input  from  physicians  who  specialize  in  respiratory  medicine  in  the 
preparation  of  certifying  examinations. 

The  current  educational  process  required  for  credentialing  of  respiratory  care  prac- 
titioners makes  them  best  qualified  to  carry  out  orders  for  respiratory  care  clinical 
interventions.  Therefore,  respiratory  care  practitioners  play  a  critical  and  unique 
role  in  the  coordination  and  utilization  of  respiratory  care  services  at  all  sites,  which 
is  essential  for  appropriate  patient  care. 


Fig.  2:  National  Association  of  Medical  Directors  of  Respiratory  Care  Statement:  Non- 
Physician  Providers  of  Respiratory  Care  Services.  From  Reference  15,  with  permission. 


Another  educational  aspect  of  the  medical  director's  role 
is  to  interact  and  advise  local  respiratory  care  training  insti- 
tutions regarding  curriculum,  scope  of  practice.  On  a  larger 
scale,  physicians  with  interest  in  respiratory  care  may  also 
provide  input  regarding  respiratory  care  education  through 
.service  on  official  educational  committees  and  boards,  such 
as  the  National  Board  for  Respiratory  Care  (NBRC),  the 
Committee  on  Accreditation  in  Respiratory  Care  (CoARC), 
or  BOMA. 

Clinical  availability  and  credibility  are  key  attributes  of 
an  effective  medical  director.  The  medical  director  must  attain 
the  reputation  among  colleagues  of  being  knowledgeable  about 
the  spectrum  of  pulmonary  and  critical  care  issues  that  involve 
respiratory  care  services  and  should  be  able  and  keen  to  assist 
respiratory  care  practitioners  and  physicians  alike  in  clini- 
cal management.  With  knowledge  about  the  spectrum  of  clin- 
ical services  to  which  trained  respiratory  care  practitioners 
can  contribute,  the  medical  director  seeks  clinical  opportu- 
nities for  which  RCPs  may  provide  the  best  clinical  service 
among  allied  health  providers  and  advocate  for  RCPs'  involve- 
ment in  these  roles. 

Finally,  promoting  respiratory  care  research  is  another 
desirable  attribute  of  the  medical  director.  Optimally,  the 
medical  director  would  personally  conduct  research,  pro- 
mote respiratory  care  research  by  others,  and  serve  as  a  re- 
search mentor  for  respiratory  care  practitioners  eager  to  learn 
research  methods. 


Medical  Director  as  Advocate 
for  Respiratory  Care  Practitioners 

As  evidence  has  mounted  demonstrating  the  efficacy  and 
value  of  respiratory  care  practitioners  in  enhancing  alloca- 
tion of  respiratory  care  and  clinical  outcomes,*'"  various  offi- 
cial medical  societies  have  published  statements  advocating 
respiratory  care  practitioners  as  the  preferred  health  care 
providers  of  respiratory  care  services.'''"'*  Specifically,  physi- 
cian statements  have  been  issued  by  NAMDRC'  the  ACCP,"' 
the  ASA,"  and,  most  recently,  by  the  California  Thoracic  Soci- 
ety.'* As  presented  in  Figures  2  through  5,  each  of  these  state- 
ments endorses  the  role  of  respiratory  care  practitioners  and 
identifies  RCPs  as  the  preferred  health  care  providers  of  res- 
piratory care  services,  especially  to  sicker  patients  and/or  those 
requiring  more  technically  sophisticated  treatment  (eg,  mechan- 
ical ventilation,  high-flow  oxygen).  The  premises  upon  which 
this  advocacy  are  based  include:  ( 1 )  the  special  training  and 
expertise  accrued  by  respiratory  care  practitioners  to  achieve 
graduation,  (2)  satisfaction  by  RCPs  of  specific  credential- 
ing, licensing,  and  ongoing  educational  requirements  in  order 
to  maintain  active  clinical  practice,  and  (3)  ongoing  and  close 
collaboration  between  respiratory  caie  practitioners  and  med- 
ical directors.  Implicit  in  each  of  these  statements  is  the  view 
that  interaction  and  collaboration  between  medical  directors 
and  RCPs  can  enhance  clinical  outcomes  for  patients  with  acute 
and  chronic  respiratory  care  needs. 
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Role  of  Respiratory  Care  Practitioners 
in  the  Delivery  of  Respiratory  Care  Services 

In  today's  ever-changing  health  care  field,  efforts  have  been  made  to  decrease  costs  by 
having  a  variety  of  health  care  providers  deliver  respiratory  care  services.  We  are 
concerned  that  the  quality  of  these  services  may  be  inferior  if  the  health  care  provider 
has  not  had  adequate  training  and  experience.  Respiratory  care  practitioners  (RCPs) 
are  particularly  qualified  to  assess  patients  with  respiratory  problems  and  to  deliver  the 
various  modalities  of  respiratory  care  because  of  their  unique  educational  background 
and  training.  Their  profession  has  assured  practitioner  competence  by  requihng  national 
accreditation  of  all  training  programs.  This  is  supplemented  by  a  national  credentialing 
mechanism,  often  linked  with  state  licensure.  Continued  competence  is  bolstered  in 
almost  every  state  by  the  legal  requirement  for  continuing  education  in  respiratory  care. 
Further,  RCPs  provide  these  services  under  the  direction  of  a  qualified  medical  director. 

Because  RCPs  have  specialized  training  and  experience,  they  play  a  vital  role  in  the 
coordination  and  utilization  of  respiratory  care  services.  This  role  is  particularly  pertinent 
in  this  era  of  managed  care,  which  has  resulted  in  an  increased  severity  of  illness  in  hos- 
pitalized patients,  as  well  as  in  those  cared  for  in  their  homes  and  other  out-of-hospital 
sites.  Although  other  health  care  providers  may  possess  the  necessary  training  and 
experience  to  deliver  simple  modalities  of  respiratory  care,  the  RCP  is  uniquely  qualified 
to  assist  the  physician  in  assessing  the  overall  respiratory  needs  of  patients,  and  in  rec- 
ommending and  delivering  the  necessary  care.  Respiratory  care  modalities  can  be  most 
beneficial  and  cost-effective  when  the  RCP  functions  within  the  guidelines  of  physician- 
approved  respiratory  care  protocols. 

In  order  to  assure  the  safety,  quality  and  appropriateness  of  respiratory  care  services 
delivered  to  the  patients  in  need,  the  American  College  of  Chest  Physicians  strongly 
endorses  the  essential  role  of  the  competent  RCP  in  providing  respiratory  care  under  the 
direction  of  a  qualified  medical  director. 


Fig.  3.  American  College  of  Chest  Physicians  Section  on  Respiratory  Care:  Role  of  Respira- 
tory Care  Practitioners  in  the  Delivery  of  Respiratory  Care  Services.  From  Reference  16,  with 
permission. 


Statement  of  Support  for  Respiratory  Care  Practitioners 

Health  care  organizations  have  sought  to  implement  the  use  of  substitute  caregivers. 
The  American  Society  of  Anesthesiologists  (ASA)  is  particularly  concerned  about  this 
trend  in  the  area  of  respiratory  care. 

Respiratory  care  is  a  highly  specialized  allied  health  profession.  Respiratory  care  practi- 
tioners (RCPs)  are  trained  to  care  for  patients  under  the  supervision  of  a  qualified  medi- 
cal director  in  multiple  clinical  settings  including  home  care,  subacute  care,  and  hospital- 
ized patients.  The  patients  under  their  care  frequently  include  a  disproportionately  sicker 
population  than  is  the  case  for  most  other  allied  health  practitioners  and  RCPs  have 
responsibility  for  the  control  of  life  support  equipment  in  critically-ill  patients.  RCPs  also 
play  an  indispensable  role  in  the  coordination  and  utilization  of  respiratory  care  services 
in  these  multiple  settings. 

RCPs  undergo  unique  and  rigorous  formalized  training,  the  programs  of  which  are 
nationally  accredited.  They  are  qualified  by  a  valid  and  reliable  national  testing  system. 
They  work  under  the  leadership  and  guidance  of  a  qualified  medical  director  and  have 
done  so  for  many  years. 

ASA  is  deeply  concerned  about  the  use  of  other  practitioners'  delivering  respiratory  care 
services.  The  standard  of  care  to  patients  could  be  compromised  unless  these  other 
individuals  received  the  same  extensive  education,  training,  and  competency  testing  as 
required  of  RCPs. 

ASA  strongly  supports  the  continued  use  of  nationally  credentialed  respiratory  care  prac- 
titioners working  under  the  supervision  of  a  qualified  medical  director,  as  they  are  the 
most  highly  qualified  health  care  personnel  to  deliver  respiratory  care  services  to  patients. 


Fig.  4.  American  Society  of  Anesthesiologists.  Statement  of  Support  for  Respiratory  Care 
Practitioners.  From  Reference  17,  with  permission. 
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Respiratory  Care  at  Alternate 
(Out  of  Hospital)  Sites. 

Introduction 

With  the  changes  that  are  occurring  In  the  health  care  delivery 
system  increasingly  complex  care  is  being  delivered  to  more 
severely  III  patients  In  settings  other  than  the  acute  care  hospital. 
These  sites  include  transitional  care  units,  skilled  nursing 
facilities,  nursing  homes  and  the  patient's  home.  The  ancillary 
personnel  delivering  these  services  have  varying  decrees  of  train- 
ing. The  California  Thoracic  Society  is  concerned  that  some  of 
these  personnel  are  being  asked  to  assess  and  deliver  respiratory 
care  to  patients  who  have  problems  and  needs  that  the  personnel 
have  not  been  adequately  trained  to  address,  presenting  a  poten- 
tial risk  to  the  patient.  This  statement  addresses  those  concerns. 

Role  of  Respiratory  Care  Practitioners 

Respiratory  care  practitioners  (RCPs)  are  qualified  to  assess 
patients  with  respiratory  problems  and  to  deliver  the  modalities 
of  respiratory  care  because  of  their  educational  background  and 
training.  Although  other  health  care  providers  may  possess  the 
necessary  training  and  expenence  to  deliver  simple  modalities  of 
respiratory  care,  the  RCP  Is  qualified  to  assist  the  physician  In 
assessing  the  overall  needs  of  patients  and  recommending  and 
delivering  necessary  care.  This  care  can  be  both  beneficial  to  the 
patient  and  cost-effective,  particularly  when  done  within 
guidelines  of  physician-approved  respiratory  care  protocols. 
The  patients  under  the  care  of  the  RCP  are  frequently  a  sicker 
population  than  are  generally  cared  for  by  most  other  allied  health 


care  practitioners.  RCPs  have  responsibility  for  the  control  of  arti- 
ficial life  support  equipment  and  for  the  assessment  of  patients 
with  compromised  respiratory  status.  While  many  of  these 
patients  may  appear  stable,  their  lack  of  pulmonary  reserve 
places  them  in  constant  jeopardy.  The  training  and  the  experience 
of  RCPs  ensure  appropriate  care  of  this  fragile  patient  group. 

Conclusions  &  Recommendations 

1 .  Respiratory  care  practitioners  are  trained  to  render  respiratory 
care  services  both  in  the  hospital  and  at  alternate  (out  of  hospi- 
tal) sites. 

2.  Respiratory  care  practitioners  should  function  under  the 
direction  of  a  qualified  medical  director  both  in  the  hospital  and 
at  alternate  sites." 

3.  Simple  respiratory  care  services  sometimes  can  be  administered 
by  other  health  care  practitioners,  but  these  practitioners  should 
be  held  to  the  same  standards  of  practice  that  apply  to  RCPs. 

4.  Complex  respiratory  services  should  be  administered  by  or 
under  the  supervision  of  RCPs.  Any  alternative  personnel  deliv- 
ering such  care  should  be  subject  to: 

a.  verification  of  their  education  and  training, 

b.  demonstration  of  their  knowledge  and  skills  by  appropriate 
testing  of  competency, 

c.  licensure  under  their  scope  of  practice  to  deliver  such  care. 


■Refer  to  California  Thoracic  Society  Position  Statement,  "Medical  Director  of 
Respiratory  Care  Services  and  Pulmonary  Function  Laboratories;"  1996. 


Fig.  5.  California  Thoracic  Society  Position  Paper.  Respiratory  Care  at  Alternate  (Out  of  Hospital)  Sites.  From  Reference  18,  with  permission. 


In  summary,  the  medical  director  maintains  an  impor- 
tant current  role  in  providing  respiratory  care  services.  The 
close  alliance  and  collaboration  between  respiratory  care 
practitioners  and  medical  directors  has  been  a  defining  fea- 
ture since  the  inception  of  organized  respiratory  care  in  the 
United  States  and  remains  important  today  to  optimize  pro- 
viding respiratory  care. 
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Outcome-Based 

Comparisons  Improve 

Respiratory  Care  Treatments 

I  just  received  my  December  issue  of 
Respiratory  Care  and  read  the  miicle  by 
Hoffman  and  Smithline'  that  compares  the 
Circulaire"'  to  conventional  small  voluine 
nebulizers  (SVN)  in  the  treatment  of  bron- 
chospasm.  I  liked  the  fact  that  the  study  was 
outcome-based  using  a  siniple  device  that 
should  be  readily  available  in  every  emer- 
gency department  (ED). 

The  article  also  served  to  remind  clini- 
cians that  if  you  get  the  drug  in  the  lungs 
(where  it  will  do  some  good)  in  greater  quan- 
tity, a  greater  patient  response  should  be  real- 
ized. Additionally  the  patient  will  benefit 
more  quickly  if  this  can  be  accomplished  in 
a  shoiter  tiine  frame.  Throughout  my  20 
years  in  this  industry,  this  theme  has  been 
repeated  in  a  variety  of  formats  including, 
but  not  limited  to: 

1 .  Comparisons  of  various  brands  of 
nebulizers. 

2.  Comparisons  of  continuous  versus 
intermittent  nebulization. 

3.  Comparisons  of  different  drugs  and 
combinations  of  drugs. 

4.  Comparisons  of  metered  dose 
inhalers  (MDIs)  with  SVNs. 


5.  Comparisons  of  MDIs  with  and 
without  spacing  devices  and 
holding  chambers. 

6.  Comparisons  of  different  kinds  of 
spacers  and  holding  chambers. 

7.  'Various  dosing  strategies  with 
SVNs  or  MDIs. 

8.  Comparisons  of  concentrated 
albuterol  (5%)  with  20  tidal  breaths 
or  4  vital  capacity  breaths  with 
standard  dosing  strategies. 

The  purpose  for  these  kinds  of  articles 
is  to  stress  the  importance  of  getting  a  suf- 
ficient quantity  of  an  effective  bronchodi- 
lating  agent  into  the  lungs,  quickly  and  inex- 
pensively. 

In  the  ED,  I  have  often  been  approved 
to  double  or  teiple  (or  more)  the  standard  dose 
of  bronchodilator  via  whatever  SVN  that 
happens  to  be  available  to  nie.  We  do  not 
usually  have  the  opportunity  to  evaluate  the 
patient,  then  choose  the  bronchodilator  deliv- 
ery method  and  system  most  likely  to  ben- 
efit the  patient  on  our  initial  treatinent.  For 
me,  it  has  been  much  easier  and  less  expen- 
sive to  evaluate  the  patient,  get  the  SVN,  and 
very  unscientifically  provide  the  patient  with 
a  more  concentrated  bronchodilator  solution 
than  the  standard  dose. 

It  seems  reasonable  diat  if  the  patient  gets 
the  drug  into  the  lungs  and  the  response  is 


good,  we  have  succeeded  in  helping  the 
patient,  which  is  our  main  goal.  Being  cost 
conscious,  I  believe  that  if  I  were  to  give  a 
second  or  third  dose  of  albuterol  out  of  a  mul- 
tidose  vial  to  a  patient  in  respiratory  distress, 
I  would  accomplish  much  more  than  by 
using  a  more  expensive  device  with  standard 
dosing  regiinens.  I  fully  realize  that  this 
should  only  be  done  after  consulting  with 
the  ED  physician  or  another  physician 
knowledgeable  in  such  things,  but  I  have 
found  this  approach  to  be  quick,  easy,  inex- 
pensive, and  effective. 

I  further  believe  that  well-trained,  expe- 
rienced clinicians  should  assert  themselves 
with  the  physician  staff  at  their  respective 
institutions  to  use  these  more  rational  (or 
radical)  approaches  to  helping  the  patients 


Bruce  G  Hayton  BA  RRT 

Post  Falls,  Idaho 
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1998  Respiratory  Care  Open  Forum 


The  American  Association  for  Respiratory  Care  and  its 
science  journal.  RESPIRATORY  CARE,  invite  submission  of 
brief  abstracts  related  to  any  aspect  of  caidiorespiratory  care. 
The  abstracts  will  be  reviewed,  and  selected  authors  will  be 
invited  to  present  posters  at  the  OPEN  FORUM  during  the 
AARC  International  Respiratory  Congress  in  Atlanta.  Geor- 
gia, November  7-10.  1998.  Accepted  abstracts  will  be  pub- 
lished in  the  October  1998  issue  of  RESPIRATORY  CARE.  Mem- 
bership in  the  AARC  is  not  required  for  participation.  All 
accepted  abstracts  are  automatically  considered  for  ARCF 
research  grants. 

SPECIFICATIONS— READ  CAREFULLY! 

An  abstract  may  report  (1)  an  original  study,  (2)  the  eval- 
uation of  a  method,  device  or  protocol,  or  (3)  a  case  or 
case  series.  Topics  may  be  aspects  of  adult  acute  care,  con- 
tinuing care/rehabilitation,  perinatology/pediatrics,  cardio- 
pulmonary technology,  or  health  care  delivery.  The  abstract 
may  have  been  presented  previously  at  a  local  or  regional — 
but  not  national — meeting  and  should  not  have  been  published 
previously  in  a  national  journal.  The  abstract  is  the  only  evi- 
dence by  which  the  reviewers  can  decide  whether  the  author 
should  be  invited  to  present  a  poster  at  the  OPEN  FORUM. 
TTierefore,  the  abstract  must  provide  all  important  data,  find- 
ings, and  conclusions.  Give  specific  information.  Do  not  write 
general  statements,  such  as  "Results  will  be  presented"  or 
"Significance  will  be  discussed." 

ESSENTIAL  CONTENT  ELEMENTS 

Original  study.  Abstract  must  include  ( 1 )  Background: 
statement  of  research  problem,  question,  or  hypothesis;  (2) 
Method:  description  of  research  design  and  conduct  in  suf- 
ficient detail  to  permit  judgment  of  validity;  (3)  Results:  state- 
ment of  re.search  findings  with  quantitative  data  and  statis- 
tical analysis;  (4)  Conclusions:  interpretation  of  the  meaning 
of  the  results. 

Method,  device,  or  protocol  evaluation.  Abstract  must 
include  ( 1 )  Background:  identification  of  the  method,  device, 
or  protocol  and  its  intended  function;  (2)  Method:  descrip- 
tion of  the  evaluation  in  sufficient  detail  to  permit  judgment 
of  its  objectivity  and  validity;  (3)  Results:  findings  of  the  eval- 
uation; (4)  Experience:  summary  of  the  author's  practical  expe- 
rience or  a  lack  of  experience;  (5)  Conclusions:  interpreta- 
tion of  the  evaluation  and  experience.  Cost  comparisons  should 
be  included  where  possible  and  appropriate. 

Case  report.  Abstract  must  report  a  case  that  is  uncom- 
mon or  of  exceptional  educational  value  and  must  include  ( 1 ) 
Introduction:  relevant  basic  information  important  to  under- 
standing the  case.  (2)  Case  Summary:  patient  data  and  response, 
details  of  interventions.  (3)  Discussion:  content  should  reflect 
results  of  literature  review.  The  author(s)  should  have  been 
actively  involved  in  the  case  and  a  case-managing  physician 
must  be  a  co-author  or  must  approve  the  report. 


FORMAT  AND  TYPING  INSTRUCTIONS 

Accepted  abstracts  will  be  photographed  and  reduced  by 
40%;  therefore,  the  size  of  the  original  text  should  be  at  least 
10  points.  Abstracts  should  be  400  words  or  less  and  may 
have  1  clear,  concise  table  or  figure.  A  font  like  Helvetica 
or  Geneva  makes  the  clearest  reproduction.  The  first  line  of 
the  abstract  should  be  the  title  in  all  capital  letters.  Title  should 
explain  content.  Follow  title  with  names  of  all  authors  (includ- 
ing credentials),  institution(s).  and  location;  underline  pre- 
senter's name.  Type  or  electronically  print  the  abstract  sin- 
gle spaced  in  a  single  paragraph  in  the  space  provided  on 
the  abstract  blank.  Insert  only  one  letter  space  between  sen- 
tences. Text  submission  on  diskette  is  encouraged  but  must 
be  accompanied  by  a  hard  copy.  Identifiers  will  be  masked 
(blinded)  for  review.  Data  may  be  submitted  in  table  form, 
or  a  simple  figure  may  be  included  provided  it  fits  within  the 
space  allotted.  No  figure,  illustration,  or  table  is  to  be  attached 
to  the  abstract  fomi.  Provide  all  author  information  requested. 
A  clear  photocopy  of  the  abstract  form  may  be  used.  Stan- 
dard abbreviations  may  be  employed  without  explanation; 
new  or  infrequently  used  abbreviations  should  be  spelled  out 
on  first  use.  Any  recurring  phrase  or  expression  may  be  abbre- 
viated, if  it  is  first  explained.  Check  the  abstract  for  ( 1 )  errors 
in  spelling,  grammar,  facts,  and  figures;  (2)  clarity  of  lan- 
guage; and  (3)  conformance  to  these  specifications.  An  abstract 
not  prepared  as  requested  may  not  be  reviewed.  Questions 
about  abstract  preparation  may  be  telephoned  to  the  edito- 
rial staff  of  RESPIRATORY  CARE  at  (972)  406-4667. 

Early  Deadline  Allowing  Revision.  Authors  may  choose 
to  submit  abstracts  early.  Abstracts  postmarked  by  February 
16.  1998  will  be  reviewed  and  the  authors  notified  by  letter 
only  to  be  mailed  by  March  20,  1998.  Rejected  abstracts  will 
be  accompanied  by  a  written  critique  that  should,  in  many  cases. 
enable  authors  to  revise  their  abstracts  and  resubmit  them  by 
the  Final  Deadline  (May  4,  1998). 

Final  Deadline.  The  mandatory  Final  Deadline  is  May  4, 
1998  (postmark).  Authors  will  be  notified  of  acceptance  or  rejec- 
tion by  letter  only.  These  letters  will  be  mailed  by  July  20,  1998. 

Mailing  Instructions.  Mail  (do  not  fax!)  2  clear  copies 
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General  Information 

Respiratory  Care  welcomes  original  manuscripts  related  to  the 
science  and  technology  of  respiratory  care  and  prepared  accord- 
ing to  these  Instructions  and  the  Uniform  Requirements  for 
Manuscripts  Submitted  to  Biomedical  Journals  [Respir  Care  1997; 
42(6):623-634].  Manuscripts  are  blinded  and  reviewed  by  pro- 
fessionals who  are  experts  in  their  fields.  Authors  are  responsible 
for  all  aspects  of  the  manuscript  and  receive  galleys  to  proofread 
before  publication.  Each  accepted  manuscript  is  copyedited  so  that 
its  message  is  clear  and  it  conforms  to  the  Journal's  style.  Published 
papers  are  copyrighted  by  Daedalus  Inc  and  may  not  be  published 
elsewhere  without  permission. 

Editorial  consultation  is  available  at  any  stage  of  planning  or  writ- 
ing. On  request,  specific  guidance  is  provided  for  all  publication  cat- 
egories. To  receive  these  Instructions  and  related  materials,  write 
to  Respiratory  Care,  600  Ninth  Avenue,  Suite  702,  Seattle  WA 
98104,  call  (206)  223-0558,  or  fax  (206)  223-0563. 

Publication  Categories  &  Structure 

Research  Article:  A  report  of  an  original  investigation  (a  study). 
It  includes  a  Title  Page,  Abstract,  Introduction,  Methods,  Results, 
Discussion,  Conclusions,  Product  Sources,  Acknowledgments,  Ref- 
erences, Tables,  Appendices,  Figures,  and  Figure  Captions. 

Evaluation  of  Device/Method/Technique:  A  description  and  eval- 
uation of  an  old  or  new  device,  method,  technique,  or  modification. 
It  has  a  Title  Page,  Abstract,  Introduction,  Description  of  De- 
vice/Method/Technique, Evaluation  Methods,  Evaluation  Results, 
Discussion,  Conclusions,  Product  Sources,  Acknowledgments,  Ref- 
erences, Tables,  Appendices,  Figures,  and  Figure  Captions.  Com- 
parative cost  data  should  be  included  wherever  possible. 

Case  Report:  A  report  of  a  clinical  case  that  is  uncommon,  or  was 
managed  in  a  new  way,  or  is  exceptionally  instructive.  All  authors 
must  be  associated  with  the  case.  A  case-managing  physician  must 
either  be  an  author  or  furnish  a  letter  approving  the  manuscript.  Its 
components  are  Title  Page,  Abstract,  Introduction,  Case  Summa- 
ry, Discussion,  References,  Tables,  Figures,  and  Figure  Captions. 

Review  Article:  A  comprehensive,  critical  review  of  the  literature 
and  state-of-the-art  summary  of  a  pertinent  topic  that  has  been  the 
subject  of  at  least  40  published  research  articles.  Title  Page,  Out- 
line, Introduction,  Review  of  the  Literature,  Summary,  Acknowl- 
edgments, References.  Tables,  Appendices,  and  Figures  and  Cap- 
tions may  be  included. 

Overview:  A  critical  review  of  a  pertinent  topic  that  has  fewer  than 
40  published  research  articles. 

Update:  A  report  of  subsequent  developments  in  a  topic  that  has 
been  critically  reviewed  in  this  Journal  or  elsewhere. 


Point-of-View  Paper:  A  paper  expressing  personal  but  substanti- 
ated opinions  on  a  pertinent  topic.  Tide  Page,  Text,  References,  Tables, 
and  Illustrations  may  be  included. 

Special  Article:  A  pertinent  paper  not  fitting  one  of  the  foregoing 
categories  may  be  acceptable  as  a  Special  Article.  Consult  with  the 
Editor  before  writing  or  submitting  such  a  paper. 

Editorial:  A  paper  drawing  attention  to  a  pertinent  concern;  it  may 
present  an  opposing  opinion,  clarify  a  position,  or  bring  a  problem 
into  focus. 

Letter:  A  signed  communication,  marked  "For  publication," 
about  prior  publications  in  this  Journal  or  about  other  pertinent  top- 
ics. Tables  and  illustrations  may  be  included. 

Blood  Gas  Corner:  A  brief  instructive  case  report  involving  blood 
gas  values — with  Questions,  Answers,  and  Discussion. 

Drug  Capsule:  A  mini-review  paper  about  a  drug  or  class  of  drugs 
that  includes  discussions  of  pharmacology,  pharmacokinetics, 
and  pharmacotherapy. 

Graphics  Corner:  A  briefcase  report  incorporating  waveforms  for 
monitoring  or  diagnosis — with  Questions,  Answers,  and  Discussion. 

Kittredge's  Comer:  A  brief  description  of  the  operation  of  respiratory 
care  equipment — with  information  from  manufacturers  and  edito- 
rial comments  and  suggestions. 

PFT  Corner:  Like  Blood  Gas  Comer,  but  involving  pulmonary 
function  tests. 

Cardiorespiratory  Interactions.  A  case  report  demonstrating  the 
interaction  between  the  cardiovascular  and  respiratory  systems.  It 
should  be  a  patient-care  scenario;  however,  the  case — the  central 
theme — is  the  systems  interaction.  CRI  is  characterized  by  figures, 
equations,  and  a  glossary.  See  the  March  1996  Issue  of  Respira- 
tory Care  for  more  detail. 

Test  Your  Radiologic  Skill:  Like  Blood  Gas  Comer,  but  involv- 
ing pulmonary  medicine  radiography  and  including  one  or  more  radio- 
graphs; may  involve  imaging  techniques  other  than  conventional 
chest  radiography. 

Review  of  Book,  Film,  Tape,  or  Software:  A  balanced,  critical 
review  of  a  recent  release. 

Preparing  the  Manuscript 

Print  on  one  side  of  white  bond  paper,  8.5  in.  x  1 1  in.  (216  x  279  mm) 
with  margins  of  at  least  1  in.  (25  mm)  on  all  sides  of  the  page.  Use 
double-spacing  throughout  the  entire  manuscript.  Use  a  standard 
font  (eg.  Times,  Helvetica,  or  Courier)  at  least  10  points  in  size,  and 
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do  not  use  italics  except  for  special  emphasis.  Number  all  pages  in 
upper-right  corners.  Indent  paragraphs  ."i  spaces.  Do  not  justify.  Do 
not  put  authors'  names,  institutional  affiliations  or  allusions  to 
institutional  afTiIlations  in  the  text,  or  other  identification  any- 
where except  on  the  title  page.  Repeat  title  only  (no  authors)  on 
the  abstract  page.  Begin  each  of  the  following  on  a  new  page:  Title 
Page.  Abstract.  Text,  Product  Sources  List.  Acknowledgments,  Ref- 
erences, each  Table,  and  each  Appendix.  Use  standard  English  in 
the  first  person  and  active  voice. 

Center  main  section  headings  on  the  page  and  type  them  in  cap- 
ital and  small  letters  (eg.  Introduction,  Methods.  Results,  Discus- 
sion). Begin  subheadings  at  the  left  margin  and  type  them  in  cap- 
ital and  small  letters  (eg,  Patients,  Equipment,  Statistical  Analysis). 

References.  Cite  only  published  works  as  references.  Manuscripts 
accepted  but  not  yet  published  may  be  cited  as  references:  desig- 
nate the  accepting  journal,  followed  by  (in  press),  and  provide  3  copies 
of  the  in-press  article  for  reviewer  inspection.  Cite  references  in  the 
text  with  superscript  numerals.  Assign  numbers  in  the  order  that  ref- 
erences are  first  cited.  On  the  reference  page,  list  the  cited  works 
in  numerical  order.  Follow  the  Journal's  style  for  references.  Abbre- 
viate journal  names  as  in  Index  Medicus.  List  all  authors. 

Article  in  a  journal  carrying  pagination  throughout  volume: 

Rau  JL,  Harwood  RJ.  Comparison  of  nebulizer  delivery  methods 
through  a  neonatal  endotracheal  tube:  a  bench  study.  Respir  Care 
1992;37(I1):1233-I240. 

Article  in  a  publication  that  numbers  each  issue  beginning  with 
Page  1 : 

Bunch  D.  Establishing  a  national  database  for  home  care.  AARC  Times 

1991:I5(Mar):6I.62,64. 

Corporate  author  journal  article: 

American  Association  for  Respiratory  Care.  Criteria  for  establish- 
ing units  for  chronic  ventilator-dependent  patients  in  hospitals.  Respir 
Care  1988;33(11  ):1044-1046. 

Article  in  journal  supplement:  (Journals  differ  in  their  methods  of 
numbering  and  identifying  supplements.  Supply  sufficient  information 
to  promote  retrieval.) 

Reynolds  HY.  Idiopathic  interstitial  pulmonary  fibrosis.  Chest  1986; 

89(3Suppl):139S-143S. 

Abstract  in  journal:  (AbsO-acts  citations  are  to  be  avoided.  Those  more 

than  3  years  old  should  not  be  cited.) 

Stevens  DP.  Scavenging  ribavirin  from  an  oxygen  hood  to  reduce  envi- 
ronmental exposure  (abstract).  Respir  Care  1990:35(11);  1087-1088. 

Editorial  in  journal: 

Enright  P.  Can  we  relax  during  spirometry?  (editorial).  Am  Rev  Respir 
Dis  1993;!48(2):274. 

Editorial  with  no  author  given: 

Negative-pressure  ventilation  for  chronic  obstructive  pulmonary  dis- 
ease (editorial).  Lancet  I992;340(8833):1440-1441. 

Letter  in  journal: 

Aelony  Y.  Ethnic  nonns  for  pulmonary  function  tests  (letter).  Chest 
1991;99(4):1051. 


Paper  accepted  but  not  yet  published: 

Hess  D.  New  therapies  for  asthma.  Respir  Care  (year,  in  press). 

Personal  author  book:  (For  any  book,  specific  pages  should  be  cited 
whenever  possible.) 

DeRemee  RA.  Clinical  profiles  of  diffuse  interstitial  pulmonary  dis- 
ease. New  York;  Futura;  1990.  p.  76-85. 

Corporate  author  book: 

American  Medical  Association  Department  of  Drugs.  AMA  drug  eval- 
uations, 3rd  ed.  Littleton  CO:  Publishing  Sciences  Group;  1977. 

Chapter  in  book  with  editor(s): 

Pierce  AK.  Acute  respiratory  failure.  In:  Guenter  CA,  Welch  MH.  edi- 
tors. Pulmonary  medicine.  Philadelphia:  JB  Lippincott;  1977:26-42. 

Tables.  Use  consecutively  numbered  tables  to  display  information. 
Start  each  table  on  a  separate  page.  Number  and  title  the  table  and 
give  each  column  a  brief  heading.  Place  explanations  in  footnotes, 
including  all  nonstandard  abbreviations  and  symbols.  Key  the  foot- 
notes with  conventional  designations  (*,  +.  X'  §.  H.l.  **■  tt)  in  con- 
sistent order,  placing  them  superscript  in  the  table  body.  Do  not  use 
horizontal  or  vertical  rules  or  borders.  Do  not  submit  tables  as  pho- 
tographs, reduced  in  size,  or  on  oversize  paper.  Use  the  same  type- 
face as  in  the  text. 

niustrations.  Graphs,  line  drawings,  photographs,  and  radiographs 
are  figures.  Use  only  illustrations  that  clarify  and  augment  the  text. 
Number  them  consecutively  as  Fig.  1,  Fig.  2,  and  so  forth  accord- 
ing to  the  order  by  which  they  are  mentioned  in  the  text.  Be  sure 
all  figures  are  cited.  If  any  figure  was  previously  published,  include 
copyright  holder's  written  permission  to  reproduce.  Figures  for 
publication  must  be  of  professional  quality.  Data  for  the  original 
graphs  should  be  available  to  the  Editor  upon  request.  If  color  is  essen- 
tial, consult  the  Editor  for  more  information.  In  reports  of  animal 
experiments,  use  schematic  drawings,  not  photographs.  A  letter  of 
consent  must  accompany  any  photograph  of  a  person.  Do  not  place 
titles  and  detailed  explanations  on  figures;  put  this  information  in 
figure  captions.  If  possible,  submit  radiographs  as  prints  and  full- 
size  copies  of  film. 

Drugs.  Identify  precisely  all  drugs  and  chemicals  used,  giving  gener- 
ic names,  doses,  and  routes  of  administration.  If  desired,  brand  names 
may  be  given  in  parentheses  after  generic  names.  Drugs  should  be 
listed  on  the  product-sources  page. 

Commercial  Products.  In  parentheses  in  the  text,  identify  any  com- 
mercial product  (including  model  number  if  applicable)  the  first  time 
it  is  mentioned,  giving  the  manufacturer's  name.  city,  and  state  or 
country.  If  four  or  more  products  are  mentioned,  do  not  list  any  man- 
ufacturers in  the  text;  instead,  list  them  on  a  Product  Sources  page 
at  the  end  of  the  text,  before  the  References.  Provide  model  num- 
bers when  available  and  manufacturer's  suggested  price,  if  the  study 
has  cost  implications. 

Ethics.  When  reporting  experiments  on  human  subjects,  indicate 
that  procedures  were  conducted  in  accordance  with  the  ethical  stan- 
dards of  the  World  Medical  Association  Declaration  of  Helsinki 
(Respir  Care  1997;42(6):635-636]  or  of  the  institution's  committee 
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on  human  experimentation.  State  that  informed  consent  was 
obtained.  Do  not  use  patient's  names,  initials,  or  hospital  numbers 
in  text  or  illustrations.  When  reporting  experiments  on  animals,  indi- 
cate that  the  institution's  policy,  a  national  guideline,  or  a  law  on 
the  care  and  use  of  laboratory  animals  was  followed. 

Statistics.  Identify  the  statistical  tests  used  in  analyzing  the  data, 
and  give  the  prospectively  determined  level  of  significance  in  the 
Methods  section.  Report  actual  p  values  in  Results.  Cite  only  text- 
book and  published  article  references  to  support  choices  of  tests.  Iden- 
tify any  general-use  or  commercial  computer  programs  used,  nam- 
ing manufacturers  and  their  locations.  These  should  be  listed  on  the 
product-sources  page. 

Units  of  Measurement.  Express  measurements  of  length,  height, 
weight,  and  volume  in  metric  units  appropriately  abbreviated;  tem- 
peratures in  degrees  Celsius;  and  blood  pressures  in  millimeters  of 
mercury  (mm  Hg).  Report  hematologic  and  clinical-chemistry  mea- 
surements in  conventional  metric  and  in  SI  (Systeme  Internationale) 
units.  Show  gas  pressures  (including  blood  gas  tensions)  in  torr. 
List  SI  equivalent  values,  when  possible,  in  brackets  following  non- 
Si  values— for  example,  "PEEP,  10  cm  H:0  [0.98 1  kPa]."  For  con- 
version to  SI,  see  RESPIRATORY  Care  1988;33(10):861-873 
(Oct  1988),  I989;34(2):145  (Feb  1989).  and  1997;42(6):639-640 
(June  1997). 

Conflict  of  Interest  Authors  are  asked  to  disclose  any  liaison  or  finan- 
cial arrangement  they  have  with  a  manufacturer  or  distributor  whose 
product  is  part  of  the  submitted  manuscript  or  with  the  manufacturer 
or  distributor  of  a  competing  product.  (Such  arrangements  do  not 
disquality  a  paper  from  consideration  and  are  not  disclosed  to  review- 
ers.) A  statement  to  this  effect  is  included  on  the  cover-letter  page. 
(Reviewers  are  screened  for  possible  conflict  of  interest.) 

Abbreviations  and  Symbols.  Use  standard  abbreviations  and  sym- 
bols. Avoid  creating  new  abbreviations.  Avoid  all  abbreviations 
in  the  title  and  unusual  abbreviations  in  the  abstract.  Use  an  abbre- 
viation only  if  the  term  occurs  several  times  in  the  paper.  Write  out 
the  full  term  the  first  time  it  appears,  followed  by  the  abbreviation 
in  parentheses.  Thereafter,  employ  the  abbreviation  alone.  Never 
use  an  abbreviation  without  defining  it.  Standard  units  of  mea- 
surement can  be  abbreviated  without  explanation  (eg.  10  L/min, 
15  torr,  2.3  kPa). 

Please  use  the  following  forms:  cm  HiO  (not  cmH20),  f  (not  bpm), 
L  (not  1),  L/min  (not  LPM,  l/min,  or  1pm),  mL  (not  ml),  mm  Hg  (not 
mmHg),  pH  (not  Ph  or  PH),  p  >  0.001  (not  p>0.001),  s  (not  sec), 
SpO:  (pulse-oximetry  saturation).  See  Respiratory  Care:  Stan- 
dard Abbreviations  and  Symbols  [RespirCare  1997;42(6):637-642]. 

Submitting  the  Manuscript 

Mail  three  copies  [I  copy  with  author(s)  name(s),  affiliation(s).  2 
copies  without  name(s)  and  affiliation(s)  for  reviewers]  of  the  manu- 
script, figures,  and  1  diskette,  and  the  Cover  Letter  &  Checklist  to 
Respiratory  Care,  600  Ninth  Avenue,  Suite  702,  Seattle  WA 
98 104.  Do  not  fax  manuscripts.  Protect  figures  with  cardboard.  Keep 
a  copy  of  the  manuscript  and  figures.  Receipt  of  your  manuscript 
will  be  acknowledged. 


Computer  Diskettes.  Authors  are  encouraged  to  submit  electron- 
ic versions  of  manuscripts  as  well  as  printed  copies  (3.5  in.  diskettes 
in  Macintosh  or  IBM-DOS  format).  Label  each  diskette  with  date; 
author's  name;  name  and  version  of  word-processing  program  used; 
and  tilename(s).  Software  used  to  produce  graphics  and  tables  should 
be  similarly  identified.  Do  not  write  on  diskette  labels  except  with 
felt-tipped  pen.  If  revision  of  a  manuscript  is  required  as  a  condi- 
tion of  acceptance  for  publication,  we  ask  that  an  electronic  version 
of  revision  be  supplied  to  facilitate  copyediting  and  production. 

Prior  and  Duplicate  Publication.  Work  that  has  been  published 
or  accepted  elsewhere  should  not  be  submitted.  In  special  instances, 
the  Editor  may  consider  such  material,  provided  that  permission  to 
publish  is  given  by  the  author  and  original  publisher.  Please  con- 
sult the  Editor  before  submitting  such  work. 

Authorship.  All  persons  listed  as  authors  should  have  participat- 
ed in  the  reported  work  and  in  the  shaping  of  the  manuscript;  all  must 
have  proofread  the  submitted  manuscript;  and  all  should  be  able  to 
publicly  discuss  and  defend  the  paper's  content.  A  paper  with  cor- 
porate authorship  must  specify  the  key  persons  responsible  for  the 
article.  Authorship  is  not  justified  solely  on  the  basis  of  solicitation 
of  funding,  collection  or  analysis  of  data,  provision  of  advice,  or  sim- 
ilar services.  Persons  who  provide  such  ancillary  services  exclusively 
may  be  recognized  in  an  Acknowledgments  section. 

Permissions.  The  manuscript  must  be  accompanied  by  copies  of 
permissions  to  reproduce  previously  published  material  (figures  or 
tables);  to  use  illustrations  of,  or  report  sensitive  personal  information 
about,  identifiable  persons;  and  to  name  persons  in  the  Acknowl- 
edgments section. 

Reviewers.  Please  supply  the  names,  credentials,  affiliations,  address- 
es, and  phone/fax  numbers  of  three  professionals  whom  you  con- 
sider expert  on  the  topic  of  your  paper.  Your  manuscript  may  be  sent 
to  one  or  more  of  them  for  blind  peer  review. 


Editorial  Office: 

Respiratory  Care 

600  Ninth  Avenue,  Suite  702 

Seattle  W A  98104 

(206)  223-0558  (voice) 

(206)  223-0563  (fax) 

e-mail:  rcjoumal@aarc.org 

kreilkamp@aarc.org 
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A  copy  of  this  completed  form  must  accompany  all  manuscripts  submitted  for  publication. 


Title  of  Paper: 

Publication  Category: 


Corresponding  Author: Phone: FAX: 

Mailing  Address: 

Reprints:      □  Yes     □  No  E-mail  Address: 


"We,  the  undersigned,  have  all  participated  in  the  work  reported,  proofread  the  accompanying  manuscript,  and  approve  its  sub- 
mission for  publication."  Please  print  and  include  credentials,  title,  institution,  academic  appointments,  city  and  state.  If  more 
than  4  authors,  please  use  another  copy  of  this  form.* 

"First  Author: 


Author  Signature/Date, 


"Second  Author: 


"Third  Author: 


Author  Signature/Date. 


Author  Signature/Date. 
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THE    FDA    MEDK  AL    PRODUt  Ts    REPORTINt.    PROCRA 


A.  Patient  information 


1    Patient  identifier 


In  confidence 


2    Age  at  time 
of  event: 


Date 
of  birth: 


3  Sex 

I     I  female 
I     I  male 


Page 
4   Weight 


B.  Adverse  event  or  product  problem 


1,  I I  Adverse  event      and/or  | ^  Product  problem  (e  g  .  defects/malfunctions) 


2.  Outcomes  attributed  to  adverse  event      | — . 

(check  all  that  apply)  I I  disability 

I     I  congenital  anomaly 

I     I  required  intervention  to  prevent 
permanent  impairment/damage 


I     I  death 


I     I  life-threatening 

I     I  hospitalization  -  Initial  or  prolonged       LJ  o'he' 


3  Date  of 
event 


4  Date  of 
this  report 


5    Describe  event  or  problem 


6.  Relevant  tests/laboratory  data,  including  dates 


Other  relevant  history,  including  preexisting  medical  conditions  (eg.  allergies, 
race,  pregnancy,  smoking  and  alcohol  use.  hepatic/renal  dysfunction,  etc  ) 


ir 

DA  Form  3500  1/96) 


Mail  to:     M[-I)WaTCH  ("•fax  to: 

5600  Fishers  Lane  1 -800-FDA-01 78 

Rockville,  MD  20852-9787 


C.  Suspect  medication(s) 


1    Name  (give  labeled  strength  &  mfr/labeler.  if  known) 


2    Dose,  frequency  &  route  used 


4    Diagnosis  for  use  (indication) 


6    Lot  #  (If  known) 


7.  Exp.  date  (if  known) 


9    NDC  #  (for  product  problems  only) 


5    Event  abated  after  use 
stopped  or  dose  reduced 

#1  Dyes  D  no    Dfe"'' 


#2  Dyes  Dr 


8    Event  reappeared  after 
reintroduction 


*1  Dyes  \J' 


#2nyesnr'o  n&'' 


10    Concomitant  medical  products  and  therapy  dales  (exclude  treatment  of  event) 


D.  Suspect  medical  device 


Brand  name 


2    Type  of  device 


3    Manufacturer  name  &  address 


model  #  _ 
catalog  # 

serial  # 

lot*  


other  # 


4    Operator  of  device 

I     I  health  professional 
I     I  lay  user/patient 
□  other: 


5    Expiration  date 


7    If  implanted,  give  date 


S     If  explanted,  give  date 


9    Device  available  for  evaluation?                (Do  not  send  to  FDA) 
1 I    yes  Q  no  LJ  returned  to  manufacturer  on 


10    Concomitant  medical  products  and  therapy  dates  (exclude  treatment  of  event) 


E.   Reporter  (see  confidentiality  section  on  back) 


Name  &  address 


2    Health  professional? 

□  yes       n    "o 


3     Occupation 


5      If  you  do  NOT  want  your  identity  disclosed  to 
the  manufacturer,  place  an  "  X  "  in  this  box.      Q 


4    Also  reported  to 

I     I      manufacturer 
I     I      user  facility 

I     I      distnbutor 


Submission  of  a  report  does  not  constitute  an  admission  tliat  medical  personnel  or  the  product  caused  or  contributed  to  the  evenL 


ADVICE  ABOUT  VOLUNTARY  REPORTING 


Report  experiences  with: 

•  medications  (drugs  or  biologies) 

•  medical  devices  (including  in-vitro  diagnostics) 

•  special  nutritional  products  (dietary 
supplements,  medical  foods,  infant  formulas) 

•  other  products  regulated  by  FDA 

Report  SERIOUS  adverse  events.  An  event 
is  serious  when  the  patient  outcome  is: 

•  death 

•  life-threatening  (real  risk  of  dying) 

•  hospitalization  (initial  or  prolonged) 

•  disability  (significant,  persistent  or  permanent) 

•  congenital  anomaly 

•  required  intervention  to  prevent  permanent 
impairment  or  damage 

Report  even  if: 

•  you're  not  certain  the  product  caused  the 
event 

•  you  don't  have  all  the  details 

Report  product  problems  -  quality,  performance 
or  safety  concerns  such  as: 

•  suspected  contamination 

•  questionable  stability 

•  defective  components 

•  poor  packaging  or  labeling 

•  therapeutic  failures 


How  to  report: 

•  just  fill  in  the  sections  that  apply  to  your  report 

•  use  section  C  for  all  products  except 
medical  devices 

•  attach  additional  blank  pages  if  needed 

•  use  a  separate  form  for  each  patient 

•  report  either  to  FDA  or  the  manufacturer 
(or  both) 

Important  numbers: 

•  1-800-FDA-0178    to  FAX  report 

•  1-800-FDA-7737    to  report  by  modem 

•  1-800-FDA-1088    to  report  by  phone  or  for 

more  information 

•  1-800-822-7967     for  a  VAERS  form 

for  vaccines 

If  your  report  involves  a  serious  adverse  event 
with  a  device  and  it  occurred  in  a  facility  outside  a  doc- 
tor's office,  that  facility  may  be  legally  required  to  report  to 
FDA  and/or  the  manufacturer.  Please  notify  the  person  in 
that  facility  who  would  handle  such  reporting. 

Confidentiality:   The  patient's  identity  is  held  in  strict 
confidence  by  FDA  and  protected  to  the  fullest  extent  of 
the  law.  The  reporter's  identity,  including  the  identity  of  a 
self-reporter,  may  be  shared  with  the  manufacturer  unless 
requested  otherwise.   However,  FDA  will  not  disclose  the 
reporter's  identity  in  response  to  a  request  from  the 
public,  pursuant  to  the  Freedom  of  Information  Act. 


The  public  reporting  burden  for  this  collection  of  information        DHHS  Reports  clearancE 
has  been  estimated  to  average  30  minutes  per  response,        u''i'"^Z'''u""'"^''°"J'' 
including  the  time  lor  reviewing  instructions,  searching  exist-        ?oo7ndependeScTA.em 
ing  data  sources,  gathering  and  maintaining  the  data  needed.        washmgton.  DC  20201 
and  completing  and  reviewring  the  collection  of  information. 
Send  comments  regarding  this  burden  estimate  or  any  other 
aspect  of  this  collection  of  information,  including  suggestions 
for  reducing  this  burden  to 


Please  do  NOT 
return  this  form 
to  either  of  these 
addresses. 
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Department  of 
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Food  and  Drug  Administration 

Rockville,  MD  20857 

Official  Business 
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NECESSARY 
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BUSINESS  REPLY  MAIL 
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Not-for-profit  organizations  are  offered  a  free  advertisement  of  up  to  eight  lines  to  appear,  on  a  space-available  basis,  in  Calendar  of 

Events  in  RESPIRATORY  CARE,  Ads  for  other  meetings  are  priced  at  $5.50  per  line  and  require  an  insertion  order.  Deadline  is  the  20lh  of 

the  month  two  months  preceding  the  month  in  which  you  wish  the  ad  to  run.  Submit  copy  and  insertion  orders  to  Calendar  of  Events. 

RESPIRATORY  CARE.  1 1030  Abies  Lane.  Dallas  TX  75229-459.1. 


Calendar 
of  Events 


AARC  &  AFFILIATES 

April  15-17 — Kansas  Society 

The  2 1  St  Annual  Educational  Seminar,  From  Silver  to  Gold,  in  Lawrence,  Kansas. 

CRCE:  Credit  has  been  requested. 

Contact:  Pat  Munzer  at  (785)  231-1010,  ext  1404,  ore-mail:  zzmunz@washbum.edu. 

April  21-24 — Michigan  Society 

Annual  Scientific  Symposium:  Illuminating  Your  Professional  Horizons,  at  the  Holiday  Inn  in  Lansing,  Michigan. 
Contact:  For  more  information,  call  (517)  336-7605. 

April  22-23 — Pennsylvania  Society 

Eastern  Regional  Conference  and  Exhibition — Pride  &  Professionalism — at  the  Holiday  Inn,  King  of  Prussia,  Pennsylvania. 
Contact:  Angle  Herstine  at  (609)  784-0340  or  exhibits  manager  Cathy  Hurley  at  (2 15 )  453-4 1 85. 

May  3-5 — Washington  Society 

25th  Annual  Pacific  Northwest  Regional  Respiratory  Care  Conference  at  Cavanaughs  Inn  at  the  Park,  Spokane,  Washington. 

Neil  R  Maclntyre  MD  will  discuss  alternative  methods  of  ventilation. 
CRCE:  Credit  is  available. 
Contact:  Jan  Tucker  at  (800)  464-2126. 

May  6-8 — Tennessee  Society 

Annual  Convention  and  Exhibition,  Navigating  Uncharted  Waters,  at  Meadow  View  Resort  and  Convention  Center,  Kingsport. 

Tennessee. 
CRCE:  13  contact  hours  are  available. 
Contact:  Colleen  Schabacker  at  (615)  384-1731. 

May  12-15 — Region  II  for  Respiratory  Care 

25th  Annual  Region  II  Conference  for  the  state  affiliates  of  Indiana,  Kentucky,  and  Ohio,  Hyatt  Regency  Hotel  and  the  Albert  B 

Sabin  Convention  Center  in  Cincinnati,  Ohio. 
Contact:  (800)  691-3046,  Mail  Box  #3,  or  visit  the  Region  II  web  site  at  http://  www.bright.net/--dsibb/reg2rc.htm. 

May  22 — University  of  Texas  Health  Science  Center  at  San  Antonio,  Texas  Society  (Alamo  District),  &  Wilford  Hall 
Medical  Center 

3rd  Annual  Riverwalk  Respiratory  Care  Symposium  at  the  San  Antonio  Marriott  Riverwalk  Hotel,  San  Antonio,  Texas. 

CRCE:  6  credits. 

Contact:  Call  (210)  567-3706. 

June  25-27 — California  Society 

30th  Annual  Convention — Thirty  Something:  Three  Decades  of  Progress  and  Change — at  the  Monterey  Marriott  Hotel, 

Monterey,  California. 
CRCE:  17  hours. 
Contact:  To  register,  call  (805)  723-1 180. 

OTHER  MEETINGS 

April  9-10— InfoCare 

The  Annual  Adult  Respiratory/Critical  Care  Symposium,  at  the  Sheraton  Fiesta  Beach  Resort,  South  Padre  Island,  Texas. 
Contact:  InfoCare  at  (956)  233-5645  or  fax  (956)  233-1010. 

May  2-4 — Sleep  Seminar 

The  Spring  Sleep  Seminar  1998  held  at  the  Arlington  Resort  Hotel  and  Spa,  Hot  Springs,  Arkansas.  Keynote  speaker  is 

William  C  Dement  MD  PhD. 
CRCE:  Approved  for  14  hours  credit. 
Contact:  Bill  Rivers  RPSGT  at  (501 )  442-1272. 

August  27-28 — Cleveland  Clinic  Foundation 

Horizons  in  Pulmonary  &  Critical  Care  Medicine  at  the  Cleveland  Clinic's  Bunts  Auditorium,  Cleveland.  Ohio. 

CRCE:  Approved  for  Category  1  accreditation. 

Contact:  (800)  762-8173,  (216)  444-5695,  or  fax  (216)  445-9406. 
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Sound  Images,  Inc.  Audio  Tape  Order  Form 
AARC  Post-Conference  Audio  Tape  Specials 


American  Association  for  Respiratory  Care 

43rd  International 
Respiratory  Congress 

December  6-9,  1997 
New  Orleans,  Louisiana 

Missed  the  43rd  International  Respiratory  Congress  held  December  6-9, 1997  in  New  Orleans,  Louisiana? 

Here  is  your  chance  to  acquire  the  valuable  information  that  was  presented  by  purcahseing  audio  tapes  of  the  presentations.  You 

can  order  directly  from  Sound  Images.  Inc.  by  phone  (303)  649-181 1,  by  fax  (303)  790-4230,  by  mail  to  7388  S.  Revere  Pkwy., 

Suite  806,  Englewood,  CO  801 12,  or  by  email  to  SoundImages@compuserve.com.  Please  allow  21  days  for  delivery. 


^ 

Price  per  Audio  Tape-$  9.00 

^^ 

£&^^ 

^  a  Any  12  tapes  in    1    FREE  Albums 

$     99.00    (Save 

$  16.001   < 

^^^ 

3  Any  12  tapes  in    1    FREE  Albums 

$  198.00    (Save 

$  32.00) 

\X 

□  Any  12  tapes  in    1    FREE  Albums 

$  297.00    (Save 

$  48.00) 

X/ 

□  Any  12  tapes  in    1    FREE  Albums 

$  396.00    (Save 

$  64.00) 

a   AARC97-00   50  Years  of  Respiratory  Care,  Roberx  R.  Weilacher 

□  AARC97-01    Keynote  Address, /?;i7i(i)</ M.  5r™.?/n' 

□  AARC97-03    Long-Term  Acute  Care  Hospitals,  Dnviii  E.  Moseley 
a   AARC97-04   Part  1-Mechanics:  How  the  Lungs  Work  and  How 

Diseases  Affect  Them,  Kenneth  P.  Steinberg 

□  AARC97-05    How  To  Implement  a  Program,  Jiilien  M.  Roy 

□  AARC97-06    How  To  Write  a  Business  Plan  and  Market  Your 

Program,  Trina  M.  Limberg 

□  AARC97-07    More  Reimbursement.  Jidien  M.  Roy 

□  AARC97-08    Outcomes,  Outcomes,  Outcomes,  Trina  M.  Limberg 

□  AARC97-09   Competency  Assessment  -  Who  Needs  It?, 

Rolierl  R.  Fliwk.  Jr 

□  AARC97-10   Development  of  Age-Specific  Education  Material. 

Melva  Prinidlock 
a   AARC97-11    Peer  Assessment  Can  Take  the  "YUK!"  Out  of 

Performance  Appraisals,  Scott  Reistad 
Q   AARC97-12    Telemedicine  in  Home  Care,  MWio/oi  /  A/ncm(7/(7» 

□  AARC97-I3    TheGo-Goes,  the  Slow -Goes,  and  the  Can't-Goes: 

Assessing  the  Aging  Adult,  John  E.  Carlson 

□  AARC97-I4    I've  Fallen  and  I  Can't  Get  Up!:  Promoting  Home 

Safety  for  the  Older  Patient.  Melcune  Giordano 

□  AARC97  15    Nobody  is  "Moving"  -  What  Do  We  Do  With  Our 

Time?.  7e'//T  A.  Focht 
a   AARC97-16   Ventilation  "Moves  "  (Oscillation.  Nitric  Oxide, 

Conventional)  -  Their  Uses  in  Transport, 

Kathleen  S.  Adams 
a   AARC97-17    DifTicuh  "Moves":  Difficult  Airways  and  Difficult 

Places,  Kathleen  S.  Adams 
a   AARC97-18    Workshop:  Disease  Management  Across  the  Continuum, 
2  tapes  George  G.  Burton,  Jeanne  Pollock.  Judy  Tietsort 

□  AARC97-2 1    The  "Whys"  and  "Wherefores"  of  Measuring  Outcomes 

in  Respiratory  Critical  Care.  William  J.  Sibhald 

□  AARC97-22    Star  Trek  Respiratory  Care:  Going  Where  No  One 

Has  Gone  Before  with  Telemedicine.  Michael  W.  Rimge 
Zl  AARC97-23    Use  of  Invasive  Monitoring  in  a  Patient  in  Acute 

Respirator*  Failure.  John  W.  Hoxi.  Charles  G.  Dinbin.  Jr 
^   AARC97-24    Experiences  in  Developing.  Selling,  and  Managing  a 

DME  Company-Based  Asthma  Education  and 

Intervention  Program.  Joseph  S.  Lewarski 
Q   AARC97  2.5    Competency  Documentation  for  JCAHO  and 

Performance  Improvement.  Daniel  J.  Grady 
a   AARC97-26    Part  2-(;as  Exchange:   Getting  Oxygen  In  and  CO2 

Out-Practical  Applications.  Kennedi  P.  Steinberg 

□  AARC97-27    Pulmonary  Rehabilitation  and  the  Non-obstructive 

Lung  Disease  Patient.  John  E.  Hodgkin 

□  AARC97-29    Pressure-Controlled  Ventilation  (PCV):   What's 

with  the  Pressure?.  Marshall  L.  Post 

□  AARC97-30    Patient-Driven  Protocols  To  Help  Control 

Utilization,  Kevin  L.  Slirake 

□  AARC97-3 1    Financial  Tools  for  Today's  Manager,  Kevin  L.  Shrake 
Q   AARC97-32    "Partnering"  in  Health  Care,  Karen  J.  Stewart 

ZS   AARC97-33    Program  Overview;  Medical  Direction  of 

Respiratory  Care:   Past  &  Present,  James  K.  Stoller 

J   AARC97-34    The  Inactive  Medical  Director:   What  Can  Anyone 

Do?.  George  G.  liiirton 
J    AARC97-35    RCP/Mcdical  Director  Team.  David  M.  Burns 


□  AARC97-36A  RCP/Medical  Director  Interactions  Outside  the 

Hospital  Environment.  Richard  Slieldon 

□  AARC97--%B  Ask  the  Experts!,  James  K.  Stoller  George  G.  Burton. 

Richard  Sheldon.  David  M.  Burns 
Q   AARC97-37    Prolonged  Weakness  Following  Neuromuscular 
Blockade:   Etiology  and  Prevention.  John  W.  Hoyt 

□  AARC97-38    Introduction:  Why.  How,  When.  Types  of  T\ibes, 

and  Problems,  Mike  Harrell 
Q   AARC97-39    Impact  Tracheostomy  on  Quality  of  Life.  Mary  Spremulli 
Q   AARC97-40   Weaning  and  Decannulation:  Swallowing  Studies 

and  How  To  Decannulate.  Mike  Harrell 
Q   AARC97-41    Communication  Alternatives  for  the 

Tracheostomized  Patient,  Man-  Spremulli 

□  AARC97-42    Monitoring  and  Delivery  of  Inhaled  Nitric  Oxide, 

Robert  M.  Kacmarek 

□  AARC97-43    Use  in  Adults.  Richard  D.  Branson 

□  AARC97-44    Use  in  Pediatrics.  Cardiac  Surgery  and  Sickle  Cell 

Anemia.  Peter  Betit 

□  AARC97-45    Use  in  Neonatal  Hypoxemic  Respiratory  Failure, 

John  E.  Thompson 

□  AARC97-46   Financial  Analysis  of  Home  Care  Business 

Operations,  Patrick  J.  Dunne 

□  AARC97-47    Merging  Sales  and  Clinical  Skills,  Robert  W.  King 
U  AARC97-48    Clinical  Products'  Development  and  Marketing, 

Patrick  J.  Dunne 
Q   AARC97-49   A  Success  Story  in  Home  Care:  Development  and 

Management  of  a  Home  Infant  Apnea  Monitoring 

Program,  Joseph  S.  Lewarski 
3   AARC97  52    Mechanical  Ventilation:  The  Next  50  Years. 

Neal  R.  Maclntyre 

□  AARC97  53    The  Practice  of  Routine  Ventilator  Checks, 

John  W.  Salyer 

□  AARC97-54   Techniques  for  Inclusion  of  Respiratory  Care 

Services  as  Part  of  Managed  Care  Contracts. 

Colleen  Bittner  Jeanne  M.  Pollock 
G   AARC97-57    The  "Shocking  Truth"  in  a  Pulmonary  Function 

Lab:  How  To  Get  to  the  Bottom  of  Unexplained 

Dyspnea.  Fernando  Martinez.  John  Wald 
Q   AARC97-58    Neurologic  and  Cellular  Causes  for  Dyspnea:  A 

Neurologist's  Viewpoint.  John  Wald 

□  AARC97-59    Case  Studies  for  Unexplained  Dyspnea  Connected 

with  Neurologic  Disorders.  Fernando  Martinez 
a    AARC97-60    An  Approach  to  Technology  Assessment. 
David  H.  Walker 

□  AARC97-61    Critical  Care  is  Expensive.  y(#W(m/i( 

a   AARC97-62    Standardization  of  Technology  -  A  Case  Study. 
Celeste  Beal 

□  AARC97  63    Part  3-Acid-Base  Balance:   How  It  Works  and 

What  Can  Go  Wrong.  Robert  B.  Schoene 

□  AARC97-64    Home  Care  in  Europe;  Socialized  Medicine; 

65  Epidemiology  of  Home  Mechanical  Ventilation  in 

66  Europe;  The  Providers  of  Respiratory  Home  Care 
2  tapes            Services  in  F^urope.  Patrick  Leger  SiiSiUi  Sortm-  Leger 

U    AARC97-69    How  Did  the  Dinosaurs  Breathe?, /)<;i7(/ 7.  Pier.son 

□  AARC97  7(1    Pulmonary  Negligence  -  A  Mock  Trial,  A.  L  DeWitl. 
2  tapes  Edward  Ricluirds 
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□  AARC97-7I 

□  AARC97-72 

□  AARC97-73 

□  AARC97-74 

□  AARC97-75 
a   AARC97-76 

□  AARC97-77A 

□  AARC97-77B 
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these  listings.  Send  descriptive  release  and  glossy  black  and  white  photographs  to  RKSPIRATORY  Care.  New  Products  & 
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Pedutric  Inhaled  Corticoster- 
oid. GlaxoWellcome  releases  Flovent'*' 
Rotadisk®  for  children,  ages  4  to  1 1 
years.  The  first  and  only,  the  company 
claims,  anti-inflammatory  corticosteroid 
medication  that  can  be  used  for  pre- 
ventive asthma  therapy  in  children  as 
young  as  4  years.  The  inhaled  powdered 
corticosteroid  is  available  in  doses  of  50 
and  100  meg  for  twice  daily  use.  Details 
concerning  the  side  effects,  indications, 
and  conu-aindications  are  available  from 
GlaxoWellcome.  Circle  Reader  Service 
Number  160. 


Endotracheal  Tube  Securing 
Device.  TrachTape,  a  new  device  for 
securing  endotracheal  (ET)  tubes  is 
available  from  Welcon.  TrachTape  elim- 
inates the  need  for  "makeshift"  tube-se- 
curing devices,  is  suitable  for  use  with 
a  variety  patients — even  those  with  fa- 
cial trauma,  and  will  not  absorb  water 
or  body  fluids,  the  manufacturer  claims. 
For  a  free  sample  from  Welcon,  circle 
Reader  Service  Number  161. 


Na.SAL  Mask.  Re.spironics  Inc  designs 
the  new  GoldSeal'"  Nasal  Mask.  The 
mask  is  used  for  the  treatment  of  ob- 


structive sleep  apnea,  respiratory  fail- 
ure, or  respiratory  insufficiency  and  can 
be  used  with  Respironics  CPAP  (con- 
tinuous positive  airway  pressure)  or 
BiPAP®  Systems.  The  mask  is  con- 
structed with  a  gel-like  material  that  al- 
lows an  effective  seal  with  little  head- 
gear tension,  a  company  press  release 
says.  In  addition,  monitoring  ports  allow 
pressure  to  be  measured  at  the  mask,  a 
swivel  allows  the  circuit  tubing  to  move 
with  the  patient,  and  an  optional  support 
ring  or  foam  spacers  add  support  to  the 
mask.  To  learn  more  about  tlie  mask  that 
is  available  in  7  sizes,  circle  Reader  Ser- 
vice Number  162. 


Pediatric  Mouthpiece.  SafeTway; ' 

from  Vitalograph.  is  now  available  in 
pediatric-size  versions.  The  device  re- 
duces the  possibility  of  crossinfection 
and  the  need  for  cleaning  pulmonary 
function  testing  equipment  between  pa- 
tients, according  to  a  Vitalograph  press 
release.  In  addition,  the  mouthpiece  in- 
corporates a  1-way  valve  to  prevent  the 
patient  from  inhaling,  thereby  reducing 
the  chances  of  the  patient's  breathing 
contaminated  air.  For  more  infonnation 
about  the  device,  circle  Reader  Service 
Number  163. 


Free  E-mail.  At  www, Medsite.com, 
Medsite  Publishing  LLC  has  launched 
a  free  e-mail  service  for  professionals 
in  the  medical,  pharmaceutical,  and 
health  care  fields.  Users  can  establish 
a  personal  e-mail  account  from  ;my  com- 
puter with  Web  browser  software  and 


a  local  connection  to  the  World  Wide 
Web — even  if  they  currently  have  no  e- 
mail  account  elsewhere.  Those  who  reg- 
ister will  be  linked  directly  to  the  search 
engine  at  Medsite.com,  and  will  receive 
a  10%  discount  at  Medbookstore.corn. 
For  more  information,  circle  Reader  Ser- 
vice Number  164. 


Antidisconnect  Device.  Pepper 
Medical  Inc,  formerly  Zipper  Medical 
Inc,  introduces  the  Zipper  Medical  Ven- 
tilator Antidisconnect  Device.  The  de- 
vice is  an  endotracheal  tube  neckband 
coupled  with  a  patented  antidisconnect 
strap  that  helps  prevent  disconnection 
from  the  ventilator.  The  neckband  is 
made  of  soft  cotton  with  hook-and-loop 
fasteners  and  adjusts  to  a  variety  of  neck 
sizes,  according  to  company  literature. 
For  more  information  about  the  An- 
tidisconnect Device,  circle  Reader  Ser- 
vice Number  165. 


Office  Supply  Catalog.  The  1998 

spring/summer  Catalog  of  Office  Es- 
sentials for  Medical  Professionals  is  now 
available  from  Medical  Arts  Press.  The 
200-page  catalog  features  office  supplies, 
stationery,  insurance  forms,  clinical 
forms,  and  over  250  new  products.  Prod- 
ucts for  building  a  practice  and  estab- 
lishing patient  loyalty  are  also  includ- 
ed, circle  Reader  Service  Number  166 
to  request  your  free  copy  of  the  catalog. 
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CPG  1 
CPG  2 
CPG  3 
CPG  4 
CPG  5 
CPG  6 

CPG  7 

CPG  8 
CPG  9 


CPGIO- 
CPGll  - 
CPG12- 
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CPG14- 
CPG15- 

CPGIB- 

CPG17- 

CPG18- 
CPG19- 

CPG20  - 
CPG21  - 
CPG22  - 
CPG23 

CPG24  • 


Spirometry,  1 996  Update  •  $1  CPG25  - 

Oxygen  Therapy  in  Acute  Care  Hospital  ■  $1  CPG2G  - 

Nasotracheal  Suctioning  •  $1 

Patient-Ventilator  System  Checks  •  $1  CPG27  - 

Directed  Cough  •  $1  CPG28 - 

In-Vitro  pH  and  Blood  Gas  Analysis  and  CPG29  - 

Hemoximetry  •  $1  CPG30 - 

Use  of  Positive  Airway  Pressure  Adjuncts  to 

Bronchial  Hygiene  Therapy  •  $1  CPG31  - 

Sampling  for  Arterial  Blood  Gas  Analysis  ■  $1 

Endotracheal  Suctioning  of  Mechanically  CPG32  - 

Ventilated  Adults  and  Children  with  Artificial  CPG33  - 

Airways  •  $1 

-  Incentive  Spirometry  •  $1  CP634  - 

■  Postural  Drainage  Therapy  •  $1  CPG35  - 

■  Bronchial  Provocation  •  $1  CPG3G  - 
Selection  of  Aerosol  Delivery  Device  ■  $1  CPG37  - 

■  Pulse  Oximetry  •  $1 

-  Single-Breath  Carbon  Monoxide  Diffusing  CPG38  - 
Capacity  •  $1 

■  Oxygen  Therapy  in  the  Home  or  Extended  Care         CPG39  - 
Facility  ■  $1 

-  Exercise  Testing  for  Evaluation  of  Hypoxemia  CPG40  - 
and/or  Desaturation  ■  $1 

-  Humidification  during  Mechanical  Ventilation  •  $1       CPG41  - 

-  Transport  of  the  Mechanically  Ventilated 

Patient    $1  CPG42  ■ 

-  Resuscitation  in  Acute  Care  Hospitals  ■  $1  CPG43  - 

-  Bland  Aerosol  Administration  •  $1 

-  Fiberoptic  Bronchoscopy  Assisting  ■  $1  CPG44  - 

-  Intermittent  Positive  Pressure  Breathing 

(IPPB)  ■  $1  CPG45- 

-  Application  of  CPAP  to  Neonates  Via  Nasal 

Prongs  or  Nasopharyngeal  Tube  •  $1  CPG46  • 


Delivery  of  Aerosols  to  the  Upper  Airway  ■  $1 
Neonatal  Time-Triggered,  Pressure-Limited, 
Time-Cycled  Mechanical  Ventilation  ■  $1 
Static  Lung  Volumes  •  $1 
Surfactant  Replacement  Therapy  •  $1 

■  Ventilator  Circuit  Changes  •  $1 

•  Metabolic  Measurement  using  Indirect 
Calorimetry  during  Mechanical  Ventilation  •  $1 

■  Transcutaneous  Blood  Gas  Monitoring  for 
Neonatal  &  Pediatric  Patients  •  $1 

-  Body  Plethysmography  •  $1 

-  Capillary  Blood  Gas  Sampling  for  Neonatal  & 
Pediatric  Patients  •  $1 

-  Defibrillation  during  Resuscitation  •  $1 

-  Infant/Toddler  Pulmonary  Function  Tests  •  $1 

-  Management  of  Airway  Emergencies  •  $1 

-  Assessing  Response  to  Bronchodilator  Therapy  at 
Point  of  Care  •  $1 

-  Discharge  Planning  for  the  Respiratory  Care 
Patient  •  $1 

-  Long-Term  Invasive  Mechanical  Ventilation  in  the 
Home  •  $1 

-  Capnography/Capnometry  during  Mechanical 

Ventilation  •  $1 

-  Selection  of  an  Aerosol  Delivery  Device  for 
Neonata  and  Pediatric  Patients  •  $1 

-  Polysomnography  •  $1 

-  Selection  of  an  Oxygen  Delivery  Device  for 
Neonatal  and  Pediatric  Patients  •  $1 

-  Selection  of  a  Device  for  Delivery  of  Aerosol  to 
the  Lung  Parenchyma  •  $1 

-  Training  the  Health-Care  Professional  for  the  Role 
of  Patient  and  Caregiver  Educator  •  $1 

-  Providing  Patient  and  Caregiver  Training  •  $1 


CPG99  -  Complete  Set  in  Binder  •  $35 

($60  AARC  nonmembers) 
(+$7.00  for  Shipping  and  Handling) 
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Notices 


Notices  of  competitions,  scholarships,  fellowships,  examination  dales,  new  educational  programs,  and  the  like  will  be  listed  here  free  of 
charge.  Items  for  the  Notices  section  must  reach  the  Journal  60  days  before  the  desired  month  of  publication  (January  1  for  the  March  issue, 
February  I  for  the  April  issue,  etc).  Include  all  pertinent  information  and  mail  notices  to  RESPIRATORY  CARE  Notices  Dept.  1 1030  Abies 
Lane.  Dailus  TX  75229-4593. 
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Helpful  lUeb. Sites 

American  Association  for  Respiratory  Care 

http;//www. aarc.org 

—  Current  job  listings 

—  American  Respiratory  Care  Foundation 
fellowships,  grants,  &  awards 

—  Clinical  Practice  Guidelines 

National  Board  for  Respiratory  Care 

http://www.nbrc.org 

Respiratory  Care  online 

http://www.rcjournal.com 

—  1997  Subject  and  Author  Indexes 

—  Electronic  submission  of  Open  Forum  abstracts 

—  Contact  the  editorial  staff 


The  American  College 
of  Chest  Physicians 

http://www.chestnet.org 


1 998  Health  Outcomes 
Research  Grants  Available 
from  Hoechst  Marion  Roussel 

Researchers  may  apply  for  $5,000  to 
$100,000  grants  to  fund,  in  full  or  in 
part,  outcomes  research.  The  grants, 
for  research  in  cardiovascular  dis- 
eases, neurosciences,  oncology,  respi- 
ratory diseases,  endocrinology,  rheu- 
matology, and  infectious  diseases, 
are  available  from  Hoechst 
Marion  Roussel. 

To  be  eligible  for  the  1998  ACCORD 
(A  Company-Wide  Commitment  to 
Outcomes  Research  &  Development) 
Grants,  research  must  advance  knowl- 
edge in  health  outcomes  research  or 
investigate  health  outcomes  research 
issues  related  to  a  specific  therapeutic 
domain  or  product  or  a  specific  thera- 
peutic domain  or  product  compared  to 
another  inter\'ention.  Grants  are  eval- 
uated nil  a  variel.\'  nl  criteria  including 


scientific  merit  and  contribution  to 
the  health  care  system  and  to  society. 

For  an  application,  call  (800)  867- 
7001.  Completed  applications  must 
be  received  by  May  1, 1998.  Grants 
will  be  awarded  in  October. 


New  Federal  Register 
Notices  Now  Available 

The  Center  for  Devices  and  Radiologi- 
cal Health  announces  the  publication 
of  new  Facts-on-Demand  FOD  notices 
in  the  Federal  Register.  The  new  pub- 
lications: FOD#774 — Medical  Devices; 
Preemption  of  State  Product  Liability 
Claims:  Proposed  Rule;  FOD#607— 
Rebuilders.  Reconditioners,  Services, 
and  "As  Is"  Remarketers  of  Medical 
Devices;  Review  and  Revision  of 
Compliance  Policy  Guides  and  Regu- 
latory Requirements;  Request  for 
Comments  and  Information;  Proposed 


Rule;  and  FOD#513— Medical  Devices; 
Reports  of  Corrections  and  Removals; 

Stay  of  Effective  Date  of  Information 
Collection  Requirements;  Stay  of 
Effective  Date  of  Final  Regulation. 
For  more  information  about  Facts- 
on-Demand  call  (800)  899-0381  or 
(301)  826-0111.  The  FOD  system  is 
also  on  the  Internet  at  www.fda.gov/ 
cdrh/fedregin.html. 


NAMES  1998  Education, 
Conference  Schedule  Set 

The  National  Association  for  Medical 
Equipment  Services  (NAMES) 
announces  its  1998  national 
conferences  and  regional  education 
seminars.  For  information  about 
upcoming  events,  call  the  NAMES 
Education  &  Meeting  Department  at 
(703)  836-6263,  or  visit  the  web  site: 
www.names.org. 
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Notices 


The  National  Board  for  Respiratory  Care — 1998  Examination  Dates  and  Fees 


Examination 

CRTT  Examinalion 


RRT  Examination 


CPFT  Examination 


RPFT  Examination 


Peiinatal/Pediatric  Respiratory 
Care  Specialty  Examination 


Kxaminatinn  Date 

July  11,  1998 

Application  Deadline:  May  1,  1998 

November  14.  1998 

Application  Deadline:  September  1.  1998 

June  6,  1998 

Application  Deadline:  February  1,  1998 


December?.  1998 

Application  Deadline:  August  1.  1998 

June  6.  1998 

Application  Deadline:  April  1.  1998 

Decembers.  1998 

Application  Deadline.  September  1.  1997 

March  14.  1998 

Application  Deadline:  November  1,  1998 


*ln  1999.  this  examination  fee  will  increase  by  $20. 


Examination  Fee 
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